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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer method for an element in 
whicli tlie element can be transferred efficiently and with satisfactory accuracy. 
SOLUTION: A second substrate 4 comprising a thermoplastic adhesive layer 5 is 
overlapped with a first substrate 1 on which elements 3 are arranged and fixed 
by a thermal re-peeling layer 2, the layer 2 and the layer 5 are heated and cooled 
in a state that the elements 3 are brought into contact with the layer 5, the 
elements 3 can be exfoliated from the layer 2, the layer 5 is melted and then 
cured, and the elements 3 are transferred to the second substrate 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By carrying out heating cooling of the above-mentioned **** stratum 
disjunctum and the thermoplastic glue line, after superposition, the above- 
mentioned component, and the above-mentioned thermoplastic glue line have 
touched the second substrate which has a thermoplastic glue line on the first 
substrate with which array immobilization of the component was carried out by 
**** stratum disjunctum The imprint approach of the component which carries out 
melting postcure of the thermoplastic glue line while enabling exfoliation of the 
above-mentioned component from the above-mentioned **** stratum disjunctum, 
and is characterized by imprinting the above-mentioned component on the 
second substrate. 

[Claim 2] The above-mentioned **** stratum disjunctum is the imprint approach of 
the component according to claim 1 characterized by consisting of thermoplastics. 
[Claim 3] The above-mentioned **** stratum disjunctum is the imprint approach of 
the component according to claim 1 characterized by consisting of a heat 
exfoliation ingredient. 

[Claim 4] The above-mentioned **** stratum disjunctum is the imprint approach of 
the component according to claim 1 characterized by being formed all over the 1 
principal plane of the first substrate of the above. 

[Claim 5] The above-mentioned **** stratum disjunctum is the imprint approach of 
the component according to claim 1 characterized by being formed in the location 
corresponding to the above-mentioned component of the first substrate of the 
above. 

[Claim 6] The above-mentioned thermoplastic glue line is the imprint approach of 
the component according to claim 1 characterized by consisting of thermoplastics. 
[Claim 7] The above-mentioned thermoplastic glue line is the imprint approach of 
the component according to claim 1 characterized by being formed all over the 1 
principal plane of the second substrate of the above. 



[Claim 8] The above-mentioned thermoplastic glue line is the imprint approach of 
the component according to claim 1 characterized by being selectively formed in 
the location corresponding to the above-mentioned component of the second 
substrate of the above. 

[Claim 9] A heating means is the imprint approach of the component according to 
claim 1 characterized by being a laser beam. 

[Claim 10] The imprint approach of the component according to claim 9 
characterized by irradiating selectively the location corresponding to the above- 
mentioned component of the above-mentioned **** stratum disjunctum and the 
above-mentioned thermoplastic glue line, and heating the above-mentioned laser 
beam. 

[Claim 1 1] The imprint approach of the component according to claim 9 
characterized by irradiating the component used as the object for an imprint, 
heating the above-mentioned laser beam, and heating the location corresponding 
to the component concerned of the above-mentioned **** stratum disjunctum and 
the above-mentioned thermoplastic glue line. 

[Claim 12] The above-mentioned component is the imprint approach of the 
component according to claim 1 characterized by being embedded to the 
insulating matter. 

[Claim 1 3] In the array approach of the component which carries out the 
rearrangement of two or more components arranged on the first substrate on the 

second substrate The first imprint process which the above-mentioned 
component is imprinted [ process ] and makes this component hold to the first 
member for momentary maintenance so that it may be in the condition of having 
estranged from the condition that the above-mentioned component was arranged 
on the substrate of the above first. The process which hardens the above- 
mentioned component held at the member for momentary maintenance of the 
above first by resin, It has the process which carries out the dicing of the above- 
mentioned resin, and is separated for every component, and the second imprint 
process which estranges further the above-mentioned component which was 



held at the member for momentary maintenance of the above first, and was 
hardened by resin, and imprints it on the substrate of the above second. The 
above-mentioned component the above-mentioned second imprint process by 
**** stratum disjunctum on the second member for momentary maintenance by 
which array immobilization was carried out By carrying out heating cooling of the 
above-mentioned **** stratum disjunctum and the above-mentioned 
thermoplastic glue line, after superposition, the above-mentioned component, 
and the above-mentioned thermoplastic glue line have touched the second 
substrate of the above which has a thermoplastic glue line The array approach of 
the component which carries out melting postcure of the above-mentioned 
thermoplastic glue line while enabling exfoliation of the above-mentioned 
component from the above-mentioned **** stratum disjunctum, and is 
characterized by imprinting the above-mentioned component on the substrate of 
the above second. 

[Claim 14] The array approach of the component according to claim 13 
characterized by for the distance which the distance made to estrange at the 
above-mentioned first imprint process is the abbreviation integral multiple of the 
pitch of the component arranged on the substrate of the above first, and mal<es 
estrange at the above-mentioned second imprint process to be the abbreviation 
integral multiple of the pitch of the component which the member for 
maintenance was made to arrange at the above-mentioned first imprint process 
at the time of up Noril<azu. 

[Claim 15] The above-mentioned component is the array approach of the 
component according to claim 13 characterized by being the semiconductor 
device which used the nitride semi-conductor. 

[Claim 1 6] The above-mentioned component is the array approach of the 
component according to claim 13 characterized by being the component chosen 
from the light emitting device, liquid crystal controlling element, optoelectric- 
transducer, piezoelectric-device, thin film transistor component, thin-film diode 
component, resistance element, switching element, minute magnetic cell, and 



microoptics component, or its part. 

[Claim 17] In the manufacture approach of the image display device which has 
arranged the light emitting device in the shape of a matrix The first imprint 
process which the above-mentioned light emitting device is imprinted [ process ] 
and makes this light emitting device hold to the first member for momentary 
maintenance so that it may be in the condition of having estranged from the 
condition that the above-mentioned light emitting device was arranged on the 
substrate of the above first, The process which hardens the above-mentioned 
light emitting device held at the member for momentary maintenance of the 
above first by resin, It has the process which carries out the dicing of the above- 
mentioned resin, and is separated for every light emitting device, and the second 
imprint process which estranges further the above-mentioned light emitting 
device which was held at the member for momentary maintenance of the above 
first, and was hardened by resin, and imprints it on the substrate of the above 
second. The above-mentioned light emitting device the above-mentioned second 
imprint process by **** stratum disjunctum on the second member for momentary 
maintenance by which array immobilization was carried out By carrying out 
heating cooling of the above-mentioned **** stratum disjunctum and the above- 
mentioned thermoplastic glue line, after superposition, the above-mentioned light 
emitting device, and the above-mentioned thermoplastic glue line have touched 
the second substrate of the above which has a thermoplastic glue line The 
manufacture approach of the image display device which carries out melting 
postcure of the above-mentioned thermoplastic glue line while enabling 
exfoliation of the above-mentioned light emitting device from the above- 
mentioned **** stratum disjunctum, and is characterized by imprinting the above- 
mentioned light emitting device on the substrate of the above second. 



DETAILED DESCRIPTION 



[Detailed Description of tine Invention] 

[0001] 

[Field of the Invention] This invention relates to the array approach of the 
component which imprints further the component by which applied this imprint 
approach and micro processing was carried out to a larger field, and the 
manufacture approach of an image display device about the imprint approach of 
the component which imprints components, such as a semi-conductor light 
emitting device. 
[0002] 

[Description of the Prior Art] In current, electronic equipment, etc., what was 
constituted by arranging much a detailed component, electronic parts, electron 
devices, electronic parts that embedded them further at an insulator like plastics 
is used widely. For example, when arranging a light emitting device in the shape 
of a matrix and finishing setting up to an image display device, forming a direct 
component on a substrate like a liquid crystal display (LCD:Liquid Crystal 
Display) or a plasma display panel (PDP:PlasmaDisplay Panel), or arranging the 
LED package of a simple substance like a light emitting diode display (LED 
display) conventionally, is performed. 

[0003] Here, in LCD and the image display device like PDP, since isolation is not 
made, it is usually performed from the beginning of a manufacture process that 
each component vacates only the pixel pitch of the image display device, and 
forms spacing. 

[0004] On the other hand, in the case of the LED display, an LED chip is 
connected to an external electrode by bump connection [ according to wire bond 
or a flip chip to an individual exception ] according to ejection to after dicing, and 
being package-ized is performed. In this case, although arranged by the pixel 
pitch as an image display device in front of package-izing or in the back, this 
pixel pitch is made unrelated to the pitch of the component at the time of 
component formation. 



[0005] Since LED (light emitting diode) whicli is a liglit emitting device is 
expensive, tlie image display device using LED is made as for it to low cost by 
manufacturing much LED chips from one wafer. That is, the thing of about 300- 
micrometer angle is conventionally made the LED chip of dozens of micrometer 
angle for an LED chip size, and If it is connected and an image display device is 
manufactured, the price of an image display device can be lowered. 
[0006] Form highly, and it is made to move, making a large field estrange each 
component by imprint etc. then, each component - a degree of integration - 
There is a technique which constitutes comparatively big displays, such as an 
image display device. For example, as shown in drawing 18 (a), a component 83 
is arranged to the glue line 82 on the base substrate 81 , and there is a technique 
which imprints by placing a component 82 on ejection and the glue line 86 of 
other substrates 85 using the adsorption head 84 as shown in drawing 18 (b). 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, when manufacturing an 
image display device with an imprint technique, a component needs to be 
imprinted certainly. Moreover, an efficient imprint and an accurate imprint are 
also required. 

[0008] However, when the above approaches are used, in case it imprints, since 
an imprint process becomes complicated since multiple processes called the 
ejection of the component by the adsorption head, migration, and the installation 
to a substrate are needed, and two or more sorts of facilities are needed, cost 
starts. Moreover, in case a component is placed (i.e., when a component is 
mounted), the activity which it places one [ at a time ] is needed, and time 
amount is required [ that it is very complicated and ] dramatically. On the other 
hand, in order to shorten the mounting time amount of a component, when it is 
going to raise the working efficiency of a mounting machine, the problem that the 
precision of the array at the time of mounting a component falls arises. Moreover, 
in the present mounting machine, about 10 micrometers of the positioning 
accuracy at the time of arranging a component are a limitation, and the 



improvement in tiie positioning accuracy beyond this is difficult by tlie current 
structural positioning approach. 

[0009] Then, it Is carried out and this invention aims at offering the array 
approach of a component, and the manufacture approach of an image display 
device further for the purpose of offering the imprint approach of the component 
in which the thing which was originated in view of this conventional actual 
condition, and which imprint a component with an efficiently and sufficient 
precision is possible. 
[0010] 

[Means for Solving the Problem] In order to attain the above object, the imprint 
approach of the component concerning this invention A component the second 
substrate which has a thermoplastic glue line on the first substrate in which array 
immobilization was carried out by **** stratum disjunctum Superposition, While 
enabling exfoliation of a component from **** stratum disjunctum by carrying out 
heating cooling of **** stratum disjunctum and the thermoplastic glue line after 
the component and the thermoplastic glue line have touched, melting postcure of 
the thermoplastic glue line is carried out, and it is characterized by imprinting a 
component on the second substrate. 

[001 1] By the imprint approach of the component concerning above this 
inventions, a component is imprinted by carrying out heating cooling of **** 
stratum disjunctum and the thermoplastic glue line, after superposition, the 
component, and the thermoplastic glue line have touched the second substrate 
which has a thermoplastic glue line on the first substrate with which array 
immobilization of the component was carried out by **** stratum disjunctum. 
[0012] Therefore, in the imprint approach of this component, exfoliation of the 
component from the first substrate and adhesion of a component to the second 
substrate are enabled by carrying out to abbreviation coincidence only in a 
heating process. 

[0013] In order to attain the above object, moreover, the array approach of the 
component concerning this invention In the array approach of the component 



which carries out the rearrangement of two or more components arranged on the 
first substrate on the second substrate The first imprint process which a 
component is imprinted [ process ] and makes this component hold to the first 
member for momentary maintenance so that it may be in the condition of having 
estranged from the condition that the component was arranged on the first 
substrate, The process which hardens the component held at the first member 
for momentary maintenance by resin, and the process which carries out the 
dicing of the resin and is separated for every component, It has the second 
imprint process which estranges further the component which was held at the 
first member for momentary maintenance, and was hardened by resin, and 
imprints it on the second substrate. The second imprint process By carrying out 
heating cooling of **** stratum disjunctum and the thermoplastic glue line, after 
superposition, the component, and the thermoplastic glue line have touched the 
second substrate which has a thermoplastic glue line on the second member for 
momentary maintenance by which array immobilization of the component was 
carried out by **** stratum disjunctum While enabling exfoliation of a component 
from **** stratum disjunctum, melting postcure of the thermoplastic glue line is 
carried out, and it is characterized by imprinting a component on the second 
substrate. 

[0014] In the array approach of the component concerning above this inventions, 
since the imprint of a component is ensured [ efficiently and ] by using the above- 
mentioned Imprint approach, the amplification imprint which enlarges distance 
between components can be carried out smoothly. 

[0015] Furthermore, the manufacture approach of the image display device 
concerning this invention In the manufacture approach of the image display 
device which has arranged the light emitting device in the shape of a matrix The 
first imprint process which a light emitting device is imprinted [ process ] and 
makes this light emitting device hold to the first member for momentary 
maintenance so that It may be in the condition of liaving estranged from the 
condition that the light emitting device was arranged on the first substrate. The 



process which hardens the light emitting device held at the first member for 
momentary maintenance by resin, It has the process which carries out the dicing 
of the resin and is separated for every light emitting device, and the second 
Imprint process which estranges further the light emitting device which was held 
at the first member for momentary maintenance, and was hardened by resin, and 
imprints it on the second substrate. The second imprint process the second 
substrate which has a thermoplastic glue line on the second member for 
momentary maintenance by which array immobilization of the light emitting 
device was carried out by **** stratum disjunctum Superposition, By carrying out 
heating cooling of **** stratum disjunctum and the thermoplastic glue line, after 
the light emitting device and the thermoplastic glue line have touched, while 
enabling exfoliation of a light emitting device from **** stratum disjunctum, 
melting postcure of the thermoplastic glue line is carried out, and it is 
characterized by imprinting a light emitting device on the second substrate. 
[0016] According to the manufacture approach of the image display device 
concerning above this inventions, by the above-mentioned imprint approach and 
the array approach, a light emitting device is arranged in the shape of a matrix, 
and an image display part is constituted. Therefore, it is made high, dense 
condition, i.e., degree of integration, and the light emitting device created by 
performing micro processing can be estranged efficiently, and can be rearranged, 
and productivity is improved substantially. 
[0017] 

[Embodiment of the Invention] Hereafter, the imprint approach of the component 
which applied this invention, the array approach, and the manufacture approach 
of an image display device are explained to a detail, referring to a drawing. 
[0018] First, the imprint approach of a basic component is explained. In order to 
imprint a component 3 by this invention, as shown in drawing 1 (a), the **** 
stratum disjunctum 2 is formed on the base substrate 1 used as a supply source, 
and array formation of two or more components 3 is carried out on this. 
[0019] Here, it is the layer made possible [ exfoliating again the adherend which 



has the property in which adhesion declines by heating and was pasted up on 
the **** stratum disjunctum concerned with this property ] in the above-mentioned 
**** stratum disjunctum 2. It becomes possible by forming **** stratum disjunctum 
on the base substrate 1 , and carrying out array formation of the component 3 on 
the **** stratum disjunctum 2 concerned to imprint a component 3 to other 
substrates simply. 

[0020] Thermoplastics, the sheet which consists of a heat exfoliation ingredient 
can be suitably used for such **** stratum disjunctum 2. Here, when 
thermoplastics is used, by heating the **** stratum disjunctum 2, thermoplastics 

can plasticize, the adhesive strength of the **** stratum disjunctum 2 and a 
component 3 can decrease by this, and a component 3 can be exfoliated easily. 
Moreover, when a heat exfoliation ingredient is used, as shown In drawing 2 , in 
predetermined temperature, the adhesion of a heat exfoliation ingredient can 
decrease rapidly, and, thereby, a component 3 can be easily exfoliated from the 
**** stratum disjunctum 2. Here, the temperature T to which adhesion decreases 
rapidly, I.e., the temperature in drawing 2 , changes with ingredients, for example. 
It can use a 80 degrees C - 170 degrees C thing. 

[0021] A heat exfoliation ingredient can reduce the adhesion by foaming thru/or 
expansion processing by heating, and means what has possible exfoliating 
adherend simply. That is, the foaming agent and inflating agent which were 
contained in the ingredient concerned foam or expand, and these heat exfoliation 
ingredients decrease an adhesive face product, and make adhesive strength lose 
by heating. Specifically For example, JP,50-13878,B, JP,51-24534,B KImiaki, As 
[ indicate / by JP,56-61468,A, JP,56-61469,A, JP,60-252681,A, etc. ] The heating 
exfoliation mold pressure sensitive adhesive sheet which prepared the adhesive 
layer containing foaming on the base material, and a thermal expansion nature 
minute ball which is indicated by JP,2000-248240,A are contained. The heating 
exfoliation mold pressure sensitive adhesive sheet which has the adhesive layer 
of un-expanding-thermally nature at least on one side of the heat expansibility 
layer which expands with heating. It is the heat exfoliation mold pressure 



sensitive adiiesive slieet witli wliicli the lieat expansibility layer containing a 
thermal expansion nature minute ball and the adhesive layer containing the 
adhesion matter were prepared In one [ at least ] field of a base material which is 
indicated by JP,2000-169808,A- A base material can use suitably the heat 
exfoliation mold pressure sensitive adhesive sheet which has thermal resistance 
and elasticity. 

[0022] Here, in the above-mentioned heating exfoliation mold pressure sensitive 
adhesive sheet, a heat expansibility layer contains a thermal expansion nature 
minute ball, and expands with heating, concavo-convex deformation also of the 
surface adhesive layer is carried out through the concavo-convex deformation by 
the expansion, and the adhesive strength to adherend is reduced. Therefore, by 
the way, the heat expansibility layer is heat-treated, and the heating exfoliation 
mold pressure sensitive adhesive sheet pasted up on adherend is made possible 
[the thing which is arbitration and which is simply exfoliated by adherend ]. 
[0023] A heat expansibility layer can be formed as a mixing layer offer example, 
a thermal expansion maintenance corpuscle and a binder etc. The polymers and 
waxes etc. which permit foaming and/or expansion by heating of a thermal 
expansion nature minute ball as this binding material can be used. And a binder 
can be especially used preferably from points, such as the controllability of 
adhesion properties, such as adhesive strength which minded the adhesive layer 
to the heating expansibility and adherend of a thermal expansion nature minute 
ball as a binder. Such a binder especially is not what is limited. For example, a 
rubber system and acrylic, A vinyl alkyi ether system, a silicone system, a 
polyester system and a polyamide system, The thing using polymers, such as an 
urethane system, and a fluorine system, a styrene-diene block-copolymer system, 
What the melting point blended thermofusion nature resin, such as about 200 etc. 
degrees C or less, and improved the creep property, The thing of an ultraviolet 
curing mold, the thing which blended various kinds of additives, such as a cross 
linking agent, a tackifier, a plasticizer and a softener, a bulking agent, a pigment, 
a coloring agent, and an antioxidant, a surfactant, with them if needed can be 



used suitably. 

[0024] Moreover, the microcapsule which made the interior of the husks which 
consist of a husks morphogenetic substance, for example, a vinylidene-chloride- 
acrylonitrile copolymer and polyvinyl alcohol, a polyvinyl butyral, 
polymethylmethacrylate and a polyacrylonitrile, a polyvinylidene chloride, 
thermofusion nature matter like polysulfone, the matter destroyed by thermal 
expansion, etc. by suitable approaches, such as the coacervation method and 
interfacial polymerization, connote the suitable matter in which it gasifies easily, 
for example like an isobutane, a propane, and a pentane, and thermal-expansion 
nature is shown as a thermal-expansion nature minute ball blended with a heat 
expansibility layer can be used. Here, the mean particle diameter of a thermal 
expansion nature minute ball and a content should just be suitably set up by the 
expansion scale factor of a heat expansibility layer, the reduction nature of 
adhesive strength, etc. 

[0025] Moreover, in the above-mentioned heat exfoliation mold pressure 
sensitive adhesive sheet, a base material does not serve as base materials, such 
as a thermal expansion nature adhesive layer, and is constituted by the 
ingredient which has a flexible function and the thermal resistance of extent 
which does not spoil mechanical physical properties by heat-treatment of a 
thermal expansion nature adhesive layer. As such an ingredient, a 
thermostabilizer content elasticity vinyl chloride film or a sheet, elasticity 
polyester film or a sheet, an elasticity polyolefine film or a sheet, rubber system 
polymer sheets, these multilayer films, or a sheet is mentioned, for example. 
[0026] Here, conformity] is usually 250% or more preferably about 100% or more 
elongation-percentage [JIS K7113 at the time of hauling fracture of the film which 
constitutes a base material, or a sheet (sheet), or JIS K7127 (film). Moreover, 
especially the upper limit of the above-mentioned rate of elongation after fracture 
is not limited. Moreover, the thickness of a base material is selectable suitably in 
the range which does not spoil workability. 

[0027] Moreover, the thermal expansion nature adhesive layer contains the 



thermal expansion nature minute ball for giving the adhesion matter and thermal 
expansion nature for giving adhesiveness. Here, as adhesion matter, the binder 
or adhesives of common use can be used and, generally a heat-activated 
adhesive, water or an organic solvent activation nature binder, a pressure- 
sensitive binder, etc. are used. 

[0028] Moreover, additives other than slime, such as tackifiers, such as cross 
linking agents, for example, rosin derivative resin, such as an isocyanate cross- 
linking agent and an epoxy cross-linking agent, polyterpene resin, petroleum 
resin, and oil soluble phenol resin, a plasticizer, a bulking agent, and an 
antioxidant, may be suitably blended with an adhesive layer. 
[0029] Moreover, what is necessary is just the minute ball made to connote the 
suitable matter in which it gasifies easily with heating, for example like an 
isobutane, a propane, and a pentane, and thermal expansion nature is shown as 
a thermal expansion nature minute ball blended with a thermal expansion nature 
adhesive layer in the husks which have elasticity. The above-mentioned husks 
are usually formed by thermoplastics, the thermofusion nature matter, the matter 
destroyed by thermal expansion. As such matter, a vinylidene-chloride- 
acrylonitrile copolymer, polyvinyl alcohol and a polyvinyl butyral, 
polymethylmethacrylate and a polyacrylonitrile, a polyvinylidene chloride, 
polysulfone, etc. are mentioned, for example. And a thermal expansion nature 
minute ball can be manufactured by suitable approaches, such as interfacial 
polymerization, the approach, for example, coacervation method, of common use. 
[0030] Here, the mean particle diameter of a thermal expansion nature minute 
ball has desirable about 1-50 micrometers from points, such as dispersibility and 
a thin layer plasticity, for example. Moreover, as for a thermal expansion nature 
minute ball, what has the moderate reinforcement about which a coefficient of 
cubical expansion does not explode until it becomes especially 10 or more times 
5 or more times is desirable in order to reduce efficiently the adhesion of the 
adhesive layer which contains the adhesion matter by heat-treatment. 
[0031] moreover, the base polymer 100 weight section which forms a thermal 



expansion nature adhesive layer althougli tine amount of the thermal expansion 
nature minute ball used changes with the classes -- receiving - for example, the 
10 - 200 weight section -- it is the 25-125 weight section preferably. 
[0032] The **** stratum disjunctum 2 may be formed all over the principal plane 
of the side which arranges the component 3 of the base substrate 1 , and may be 
selectively formed in the location corresponding to a component. However, when 
carrying out spreading formation of the **** stratum disjunctum 2, the direction 
formed in the whole surface at homogeneity can simplify a process, and is 
desirable. 

[0033] Although the thing of the ingredient of arbitration can be used for the base 
substrate 1 in consideration of combination with a component 3 etc., what 
consists of an ingredient which shows sufficient thermal resistance also in the 
heating process which this invention mentions later constitutionally, and has a 
low expansion property is used for it. 

[0034] If it can apply to the component of arbitration and illustrates as a 
component 3, a light emitting device, liquid crystal controlling element, 
optoelectric-transducer, piezoelectric-device, thin film transistor component, thin- 
film diode component, resistance element, switching element, minute magnetic 
cell, and microoptics component etc. can be mentioned. 
[0035] It is not necessary to abolish the adhesion of the **** stratum disjunctum 2 
thoroughly, and, more here than the adhesion of the thermoplastic glue line 5 
and component 3 which the adhesion of the **** stratum disjunctum 2 and a 
component 3 mentions later whenever [ predetermined stoving temperature ], it 
should just be made into smallness. That is, when removing the imprint substrate 
4 from the base substrate 1 so that the adhesion of the **** stratum disjunctum 2 
and a component 3 may be later mentioned by considering as smallness rather 
than the adhesion of the thermoplastic glue line 5 and a component 3, a 
component 3 can be imprinted from the base substrate 1 to the imprint substrate 
4. 

[0036] However, in order to ensure the imprint of a component 3, it is desirable to 



set up the combination of tfie **** stratum disjunctum 2 and tine tliermoplastic 
glue line 5 so that It may become smallness farther than the adhesion of the 
thermoplastic glue line 5 and a component 3 about the adhesion of the **** 
stratum disjunctum 2 and component 3 in predetermined temperature. 
[0037] Moreover, as shown in (a) of drawing 1 , a component 3 and the 
thermoplastic glue line 5 are made to counter, and it arranges so that the 
thermoplastic glue line 5 may be formed in the principal plane of the side used as 
the imprint side of the component 3 in the imprint substrate 4 and the base 
substrate 1 and the imprint substrate 4 may serve as desired physical 
relationship. 

[0038] Here, although the thing of the ingredient of arbitration can be used for the 
imprint substrate 4 in consideration of combination, an application, etc. with a 
component 3, what consists of an ingredient which shows sufficient thermal 
resistance also in the heating process which this invention mentions later 
constitutionally, and has a low expansion property is used for it. 
[0039] Moreover, as a thermoplastic glue line 5, by heating, adhesion occurs and 
the ingredient which can paste up a component 3 on the imprint substrate 4 is 
used. As such an ingredient, thermoplastics and solder can be used suitably, for 
example. And the thermoplastic glue line 5 may be formed all over the imprint 
side of the imprint substrate 4, and may be selectively formed in the location 
corresponding to a component. 

[0040] On the occasion of an imprint, as shown in (b) of drawing 1 , it is in the 
condition to which the base substrate 1 and the imprint substrate 4 were made to 
stick by pressure by position relation, for example, adhesion with the component 
3 of the **** stratum disjunctum 2 is reduced by giving Heat H to the whole 
surface according to the heat source of oven etc., and heating the **** stratum 
disjunctum 2. This becomes possible to exfoliate a component 3 from the **** 
stratum disjunctum 2. Moreover, by heating the thermoplastic glue line 5, the 
thermoplastic glue line 5 is softened and a component 3 is fixed to the 
thermoplastic glue line 5 by carrying out cooling solidification after that. That is. 



the thermoplastic glue line 5 demonstrates adhesive strength to a component 3 
by softening. And when the thermoplastic glue line 5 softens, a component 3 is 
fixed to the imprint substrate 4 by the thermoplastic glue line 5 by carrying out 
cooling hardening of a stop and the thermoplastic glue line 5 for heating. And the 
imprint substrate 4 is removed from the base substrate 1 , by cooling the 
thermoplastic glue line 5 to ordinary temperature, a component 3 fixes to the 
imprint substrate 4 certainly, and an imprint completes it. 
[0041] (c) of drawing 1 shows the condition of removing the imprint substrate 4 
from the base substrate 1 , and the component 3 is imprinted on the thermoplastic 
glue line 5. 

[0042] By the above, a component 3 can be imprinted from the base substrate 1 
to the imprint substrate 4. 

[0043] In the imprint approach of the component which applied above this 
inventions, members, such as a black light which is needed when an adsorption 
head and the ingredient of an ultraviolet-rays reaction type are used only in a 
heating process since exfoliation of the component 3 from the base substrate 1 
and the adhesion of a component 3 to the imprint substrate 4 are possible for 
example, are unnecessary, and a component 3 can be imprinted by the very 
simple configuration. And since the imprint process is simple and positioning of a 
component can carry out easily and certainly, a location gap of an imprint 
component etc. does not arise and a component can be imprinted with a 
sufficient precision. Moreover, the component 3 which serves as criteria among 
the components which serve as an object for an imprint, for example is decided, 
since other imprint components are put in block and it is positioned by the 
position by positioning only this component to a position, a gap of a mounting 
position does not arise for every component, and a component can be imprinted 
with a sufficient precision. 

[0044] Moreover, since exfoliation of the component 3 from the base substrate 1 
and the adhesion of a component 3 to the imprint substrate 4 are made almost 
simultaneous by the imprint approach of this component, the imprint of a 



component 3 can be realized in a sliort time, and large compaction of mounting 
time amount is possible. 

[0045] iVIoreover, winen you want to correct the imprint location of a component 3, 
or winen [ since the thermoplastic glue line 5 is used for fixing of the component 3 
by the side of the imprint substrate 4 by the imprint approach of this component, 
for example, ] the component 3 has exfoliated by a certain cause, it is possible to 
exfoliate a component 3 by reheating the thermoplastic glue line 5. 
[0046] And the thermoplastic glue line 5 is able to serve also as the function as 
wiring by using solder as a thermoplastic glue line 5, since the formation process 
of wiring can be skipped, the production process of electronic parts etc. can be 
simplified, and the configuration of electronic parts etc. can be simplified, and it is 
possible to attain low cost-ization of electronic parts. 
[0047] Moreover, **** stratum disjunctum is used for immobilization of the 
component 3 by the side of the base substrate 1 by the imprint approach of this 
component. Temporarily, when ultraviolet-rays hardenability resin is used for 
immobilization of the component 3 by the side of the base substrate 1 , since 
ultraviolet-rays hardenability resin hardens and it pastes up with a component 3 
by heating, it cannot imprint to an imprint substrate. Moreover, the process which 
irradiates ultraviolet rays, and the process which overheats the thermoplastic 
glue line 5 will be needed in this case, and an activity will be complicated. 
Therefore, by this imprint approach, it has the advantage that the imprint of a 
component 3 is certainly attained, simple by using **** stratum disjunctum for 
immobilization of the component 3 by the side of the base substrate 1 . 
[0048] Although the above-mentioned example explained the case where heating 
of the **** stratum disjunctum 2 and the thermoplastic glue line 5 performed 
complete heating according to the heat source of oven etc., as shown in drawing 
3 , it is also possible to irradiate laser beam L from the rear-face side of the base 
substrate 1 and the imprint substrate 6, and to heat the **** stratum disjunctum 2 
and the thermoplastic glue line 5 by laser beam L. That is, by irradiating laser 
beam L, the **** stratum disjunctum 2 is heated and adhesion with the 



component 3 of the **** stratum disjunctum 2 decreases. This becomes possible 
to exfoliate a component 3 from the **** stratum disjunctum 2. Moreover, by 
irradiating laser beam L, the thermoplastic glue line 5 is heated and this is 
softened. And the thermoplastic glue line 5 demonstrates adhesive strength to a 
component 3 by softening. Therefore, a component 3 is fixed to the imprint 
substrate 4 by the thermoplastic glue line 5, if cooling hardening of a stop and the 
thermoplastic glue line 5 is carried out for the exposure of laser beam L when the 
thermoplastic glue line 5 softens. Thereby, the imprint to the imprint substrate 4 
of a component 3 from the base substrate 1 is attained. In this case, since the 
base substrate 1 and the imprint substrate 6 need to irradiate a laser beam from 
a rear-face side at the time of the imprint of a component 3, it is desirable to have 
light transmission nature. 

[0049] Moreover, in the above, although the example which irradiated laser beam 
L all over the rear-face side of the base substrate 1 and the imprint substrate 6 
was shown, a laser beam may irradiate a component 3 selectively, as shown in 
drawing 4 . That is, the **** stratum disjunctum 2 and the thermoplastic glue line 
5 may heat the **** stratum disjunctum 2 and the thermoplastic glue line 5 
indirectly by heating a component 3 that only the location corresponding to a 
component 3 should be heated. If laser beam L is irradiated at the component 3 
used as the object for an imprint and a component 3 is heated, the heat will get 
across to the **** stratum disjunctum 2, the **** stratum disjunctum 2 will be 
heated, and adhesion with the component 3 of the **** stratum disjunctum 2 will 
decrease. This becomes possible to exfoliate a component 3 from the **** 
stratum disjunctum 2. Moreover, the heat of a component 3 gets across to the 
thermoplastic glue line 5, and this is softened. That is, the thermoplastic glue line 
5 demonstrates adhesive strength to a component 3 by softening the 
thermoplastic glue line 5. Therefore, a component 3 is fixed to the imprint 
substrate 4 by the thermoplastic glue line 5, if cooling hardening of a stop and the 
thermoplastic glue line 5 is carried out for the exposure of laser beam L when the 
thermoplastic glue line 5 softens. Thereby, the imprint to the imprint substrate 4 



of a component 3 from the base substrate 1 is attained. Also in this case, the 
same effectiveness as the above can be acquired. And a laser beam should just 
irradiate a component 3 from the rear face of either the base substrate 1 or the 
imprint substrate 6. 

[0050] In this case, since thermoplastic glue lines 5 other than the location which 
fixes a component 3 since a laser beam is selectively irradiated from the rear- 
face side of this imprint substrate 6 only at a component 3 as shown in drawing 4 
soften and do not flow, it is more accurate and a component 3 can be imprinted. 
And it becomes possible, since the very narrow parts of the **** stratum 
disjunctum 2 and the thermoplastic glue line 5 can be heated by using a laser 
beam In this way in a short time to shorten the mounting time amount of a 
component 3, and since there are few parts to heat, it becomes possible not to 
be influenced of the heat shrink property of the base substrate 1, and to position 
a component with a sufficient precision. 

[0051] Moreover, by heating a component 3 selectively by the laser beam, on the 
base substrate 1 , it becomes possible to choose and imprint only a desired 
component among the components 3 by which array formation was carried out, 
i.e., the imprint of an alternative component, and a component can be mounted 
efficiently. 

[0052] Moreover, the component of a different class can be imprinted simple on 
the same substrate by heating a component 3 selectively by the laser beam. 

Below as the example, the case where the component of a different class Is 
imprinted is explained to the substrate with which the component was mounted 
beforehand. 

[0053] In (a) of drawing 5 , on the imprint substrate 4, the thermoplastic glue line 
5 which consists of thermoplastics is formed, and on the thermoplastic glue line 5 
concerned, a component 3 sets predetermined spacing and is mounted. 
Moreover, the **** stratum disjunctum 2 is formed on the base substrate 1 , and 

other components 7 which are components of a class which is different in a 
component 3 on the **** stratum disjunctum 2 concerned set predetermined 



spacing, and are arranged. And let the height of other components 7 be a thing 
higher than the height of a component 3. 

[0054] On the occasion of an imprint, as shown in (b) of drawing 5 , other 
components 7 are heated by irradiating laser beam L selectively from the rear- 
face side of the imprint substrate 4 only at other components 7 in the condition of 
having made the base substrate 1 and the imprint substrate 4 sticking by 
pressure by position relation. By this, the heat of other components 7 gets across 
to the **** stratum disjunctum 2, the location corresponding to other components 
7 of stratum disjunctum 2 is heated, and adhesion with other components 7 of 
the **** stratum disjunctum 2 decreases. This becomes possible to exfoliate 
other components 7 from the **** stratum disjunctum 2. Moreover, the heat of 
other components 7 gets across to the thermoplastic glue line 5, and the location 
corresponding to other components 7 of the thermoplastic glue line 5 is softened. 
And the thermoplastic glue line 5 demonstrates adhesive strength to other 
components 7 in the location corresponding to other components 7. Moreover, it 
becomes possible, since the amount of [ in the **** stratum disjunctum 2 ] 
heating unit is few in this case not to be influenced of the heat shrink property of 
the base substrate 1, and to position a component with a sufficient precision. And 
when the thermoplastic glue line 5 softens, other components 7 are fixed to the 
imprint substrate 4 by the thermoplastic glue line 5 by carrying out cooling 
hardening of a stop and the thermoplastic glue line 5 for the exposure of laser 
beam L. Thereby, the imprint to the imprint substrate 4 of other components 7 
from the base substrate 1 is attained. And the imprint substrate 4 is removed 
from the base substrate 1, by cooling the thermoplastic glue line 5 to ordinary 
temperature, a component 3 fixes to the imprint substrate 4 certainly, and an 
imprint completes it. 

[0055] (c) of drawing 5 shows the condition of removing the imprint substrate 4 
from the base substrate 1 , and other components 7 are imprinted between the 

components 3 on the thermoplastic glue line 5. 

[0056] Here, laser beam L is not irradiated by the component 3 beforehand 



mounted in the imprint substrate 4, and since it is not lieated, the location 
corresponding to the component 3 of the thermoplastic glue line 5 does not 
soften. And in order that other components 7 may not tell heat even to the 
thermoplastic glue line 5 which has fixed the component 3 already pasted up 
adjacently, effect does not attain to the fixing condition of the component 3 which 
these-adjoined and was pasted up. Consequently, in case other components 7 
are imprinted to the imprint substrate 4, it can prevent the thermoplastic glue line 
5 which has fixed the component 3 softening, and a component 3 exfoliating or 
causing a location gap. That is, it becomes possible to imprint other components 
7 which are components of a different class to the imprint substrate 4 with which 
it was accurate with the substrate and the component 3 was mounted 
beforehand, without carrying out the location gap of the component 3 beforehand 
mounted in the imprint substrate 4. 

[0057] Therefore, it becomes possible to imprint efficiently two or more sorts of 
components from which the height of a component differs with a sufficient 
precision on one substrate by using the approach mentioned above. However, it 
is required to make the height of the component imprinted later higher than the 
height of the component beforehand mounted in the imprint substrate like the 
example mentioned above in this case. 

[0058] Moreover, although the component 3 was explained to the example in the 
above, it is possible for the electronic parts which embedded the component at 
insulators, such as plastics, and chip-ized it to be contained in the component in 
the imprint approach of the component concerning this invention, and to acquire 
the same effectiveness as the above also about these. 
[0059] If the above-mentioned imprint approach is applied to the component 
imprint in the image display device of an active matrix etc., it is very useful. 
[0060] It is necessary to adjoin Si transistor which is a driver element and to 
arrange the light emitting device of R, G, and B in the image display device of an 
active matrix. Although it is necessary to imprint the light emitting device of these 
R, G, and B one by one in the location where Si transistor is near. Si transistor 



will lead to breakage of an internal circuitry, if heat conduction is very good and 
heat is added. Here, by using a laser beam in the above-mentioned imprint 
approach, it can avoid that heat gets across to Si transistor, and the above- 
mentioned inconvenience can be canceled. 

[0061] Next, the array approach of the component by the two-step amplification 
replica method and the manufacture approach of an image display device are 
explained as an application of the above-mentioned imprint approach. 
[0062] Two steps of amplification imprints which imprint to the member for 
maintenance temporarily so that it may be in the condition estranged the 
component which the array approach of the component of this example and the 
manufacture approach of an image display device had a high degree of 
integration, and was created on the first substrate rather than the condition that 
the component was arranged on the first substrate, estrange further said 
component subsequently to the member for maintenance held temporarily, and 
imprint it on the second substrate perform. In addition, although the imprint is 
made into two steps in this example, an imprint can also be made into three 
steps or the multistage story beyond it according to whenever [ amplification / 
which estranges and arranges a component ]. 

[0063] Drawing 6 is drawing showing the fundamental process of a two-step 
amplification replica method, respectively. First, a component 12 like a light 
emitting device is densely formed on the first substrate 10 shown in (a) of 
drawing 6 . By forming a component densely, the number of the components 
generated by per each substrate can be made [ many ], and product cost can be 
lowered. Although for example, a semi-conductor wafer, a glass substrate, a 
quartz-glass substrate, a sapphire substrate, a plastic plate, etc. are substrates in 
which component formation is possible variously, the first substrate 10 may form 
each component 12 directly on the first substrate 10, and may arrange what was 
formed on other substrates. 

[0064] Next, as shown in (b) of drawing 6 , each component 12 is imprinted from 
the first substrate 10 by the first member 1 1 for momentary maintenance shown 



by the drawing destructive line, and eacti component 12 Is held on this first 
member 11 for momentary maintenance. The component 12 which adjoins here 
is estranged and is allotted in the shape of a matrix like a graphic display. That is, 
a component 12 is Imprinted so that between components may be extended also 
in the x directions, respectively, but it imprints so that between components may 
be extended also in the direction vertical to x directions of y, respectively. 
Especially the distance estranged at this time is not limited, but can be made into 
the distance which took into consideration resin section formation at a 
consecutive process, and formation of an electrode pad as an example. When it 
imprints from the first substrate 10 on the first member 1 1 for momentary 
maintenance, all the components on the first substrate 10 can be estranged and 
imprinted. In this case, the size of the first member 1 1 for momentary 
maintenance should just be more than the size that multiplied by the distance 
estranged in the number of the components 12 allotted in the shape of a matrix 
(x directions and the direction of y respectively). Moreover, some components on 
the first substrate 10 are able to estrange and imprint on the first member 1 1 for 
momentary maintenance. 

[0065] As shown in (c) of drawing 6 after such a first imprint process, since the 
component 12 which exists on the first member 1 1 for momentary maintenance 
is estranged, coat of the resin of the circumference of a component and 
formation of an electrode pad are performed every component 12. An electrode 
pad is made easy to form and the coat of the resin of the circumference of a 
component is formed for making easy the handling by the following second 
imprint process etc. Since formation of an electrode pad is performed after the 
second imprint process which final wiring follows so that it may mention later, it is 
formed in comparatively oversized size so that poor wiring may not arise in that 
case. In addition, the electrode pad is not illustrated to (c) of drawing 6 . The 
resin formation chip 14 is formed because resin 13 covers the surroundings of 
each component 12. On a flat surface, although a component 12 is located in the 
center of abbreviation of the resin formation chip 14, it may exist in the location 



which inclined toward the one side and angle side. 

[0066] Next, as shown in (d) of drawing 6 , the second imprint process is 

performed. At this second imprint process, It imprints on the second substrate 15 

so that the component 12 allotted in the shape of a matrix on the first member 1 1 

for momentary maintenance may estrange further the whole resin formation chip 

14. 

[0067] Although the imprint approach shown in above-mentioned drawing 1 is 
applied to this second imprint process, this is explained in full detail a back forge 
fire. 

[0068] Also In the second Imprint process, the adjoining component 12 is 
estranged the whole resin formation chip 14, and is allotted In the shape of a 
matrix like a graphic display. That is, a component 12 is Imprinted so that 
between components may be extended also in the x directions, respectively, but 
it imprints so that between components may be extended also in the direction 
vertical to x directions of y, respectively. Supposing the location of the 
component arranged by the second imprint process is a location corresponding 
to the pixel of final products, such as an image display device, the abbreviation 
Integral multiple of the pitch between the original components 12 will serve as a 
pitch of the component 12 arranged by the second imprint process. When the 
dilation ratio of the estranged pitch in the first member 1 1 for momentary 
maintenance is set to n from the first substrate 10 here and the dilation ratio of 
the estranged pitch in the second substrate 15 is set to m from the first member 
1 1 for momentary maintenance, the value E of an abbreviation Integral multiple Is 
expressed with E=nxm. 

[0069] Wiring is given to each component 12 estranged the whole resin formation 
chip 14 on the second substrate 15. Wiring while obstructing a faulty connection 
as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light 

emitting diode, in the case of a liquid crystal controlling element, a component 12 
includes a selection-signal line, an electrical-potential-difference line, wiring of an 



orientation electrode layer etc., etc. including wiring to p electrode and n 
electrode. 

[0070] In the two-step amplification replica method shown in drawing 6 , although 
an electrode pad, resin hammer hardening, etc. can be performed using the tooth 
space estranged after the first imprint and wiring is given after the second imprint, 
wiring while obstructing a faulty connection as much as possible using the 
electrode pad formed previously is made. Therefore, the yield of an image 
display device can be raised. Moreover, in the two-step amplification replica 
method of this example, the processes which estrange the distance between 
components are two processes, it is performing the amplification imprint of two or 
more processes which estrange the distance between such components, and the 
count of an imprint will become fewer in practice. Namely, if the dilation ratio of 
the estranged pitch in the first member 1 1 for momentary maintenance is set to 2 
(n= 2) from the first substrate 10 here and the dilation ratio of the estranged pitch 
in the second substrate 15 is set to 2 (m= 2) from the first member 1 1 for 
momentary maintenance for example Although the need that the last dilation 
ratio performs 16 imprints of the square, i.e., the alignment of the first substrate, 
16 times by 2x4 times 2 arises in the time of imprinting in the range temporarily 
expanded by the imprint once The count of alignment can be managed only with 
a total of 8 times added simply [ square of the dilation ratio 2 in 4 times and the 
second imprint process of square of the dilation ratio 2 in the first imprint 
process ] 4 times with the two-step amplification replica method of this example. 
That is, only 2nm time can surely reduce the count of an imprint from it being 
2(n+m) =n2+2 nm+m2, when meaning the same imprint scale factor. Therefore, 
a production process also serves as economization of time amount or expense 
by the count, especially it becomes useful when a dilation ratio is large. 
[0071] In addition, in the two-step amplification replica method shown in drawing 
6 , although the component 12 is used as the light emitting device, you may be 
the component which was not limited to this but was chosen from the other 
components, for example, liquid crystal controlling element, optoelectric- 



i 



transducer, piezoelectric-device, tfiln film transistor component, thin-film diode 
component, resistance element, switching element, minute magnetic cell, and 
microoptics component or its part, such combination, etc. 
[0072] In the above-mentioned second imprint process, although it is dealt with 
as a resin formation chip and the second substrate imprints from on the member 
for maintenance temporarily, this resin formation chip is explained with reference 
to drawing 7 and drawing 8 . 

[0073] The resin formation chip 20 is a briquette by resin 22 about the 
surroundings of the component 21 estranged and arranged, and when imprinting 
a component 21 from the member for maintenance to the second substrate 
temporarily, it can use such a resin formation chip 20. 

[0074] As for the resin formation chip 20, the main field is made into the shape of 
an abbreviation square on an abbreviation plate. The configuration of this resin 
formation chip 20 is a configuration which hardened resin 22 and was formed, 
and after specifically applying non-hardened resin to the whole surface so that 
each component 21 may be included, and hardening this, it is the configuration 
acquired by cutting a marginal part by dicing etc. 

[0075] The electrode pads 23 and 24 are formed in a front-face [ of abbreviation 
plate-like resin 22 ], and rear-face side, respectively. Formation of these 
electrode pads 23 and 24 forms conductive layers, such as a metal layer used as 
the ingredient of the electrode pads 23 and 24, and a polycrystalline silicon layer, 
in the whole surface, and it is formed by carrying out pattern NINGU with a 
photolithography technique at a necessary electrode configuration. These 
electrode pads 23 and 24 are formed so that it may connect with p electrode and 
n electrode of a component 21 which are a light emitting device, respectively, 
and a beer hall etc. is formed in resin 22 when required. 

[0076] Although the electrode pads 23 and 24 are formed in the front-face [ of the 
resin formation chip 20 ], and rear-face side here, respectively, it is also possible 
to form both electrode pads in one field, for example, in the case of a thin film 
transistor, since there are the source, the gate, and three electrodes of a drain, 



an electrode pad may be formed three or more than it. The location of the 
electrode pads 23 and 24 has shifted on a plate for making contact not lap at all 

from an upside at the time of final wiring formation. The configuration of the 
electrode pads 23 and 24 is not limited to a square, either, but is good also as 
other configurations. 

[0077] While the surroundings of a component 21 are covered with resin 22 and 
can form the electrode pads 23 and 24 with a sufficient precision by flattening 
with constituting such a resin formation chip 20, compared with a component 21, 
the electrode pads 23 and 24 can be extended to a large field. Since final wiring 
is performed after the second imprint process so that it may mention later, poor 
wiring Is beforehand prevented by performing wiring using the electrode pads 23 
and 24 of comparatively oversized size. 

[0078] Next, the structure of the light emitting device as an example of the 
component used for drawing 9 with the two-step amplification replica method of 
this example is shown, (a) of drawing 9 is a component sectional view, and (b) of 
drawing 9 Is a top view. This light emitting device Is the light emitting diode of a 
GaN system, for example, is a component by which crystal growth is carried out 
on a sapphire substrate. In the light emitting diode of such a GaN system, laser 
ablation arises by the laser radiation which penetrates a substrate, film peeling 
arises in the interface between a sapphire substrate and the growth phase of a 
GaN system in connection with the phenomenon which the nitrogen of GaN 
evaporates, and it has the description as for which isolation is made to an easy 
thing. 

[0079] First, about the structure, the GaN layer 32 of the hexagon-head drill 
configuration by which selective growth was carried out is formed on the 
substrate growth phase 31 which consists of a GaN system semi-conductor layer, 
in addition, the part to which the insulator layer which is not illustrated existed on 
the substrate growth phase 31 , and the GaN layer 32 of a hexagon-head drill 
configuration carried out opening of the Insulator layer -- MOCVD ~ it Is formed 
of law etc. This GaN layer 32 is a growth phase of the pyramid mold covered by 



the Sth page (the 1 to 101st page), when the principal plane of the sapphire 
substrate used at the time of growth is made into C side, and it is the field which 
made silicon dope. The part of the Sth page toward which this GaN layer 32 
inclined functions as a clad of terrorism structure to double. The InGaN layer 33 
which is a barrier layer is formed so that the Sth page toward which the GaN 
layer 32 inclined may be covered, and the GaN layer 34 of a magnesium dope is 
formed in the outside. The GaN layer 34 of this magnesium dope also functions 
as a clad. 

[0080] The p electrode 35 and the n electrode 36 are formed in such light 
emitting diode. The p electrode 35 vapor-deposits metallic materials, such as 
nickel/Pt/Au formed on the GaN layer 34 of a magnesium dope, or nickel(Pd) / 
Pt/Au, and is formed. In the part which carried out opening of the insulator layer 
which the above-mentioned does not illustrate, the n electrode 36 vapor-deposits 
metallic materials, such as Ti/aluminum/Pt/Au, and is formed. In addition, as 
shown in drawing 1 1 , when performing n electrode ejection from the rear-face 
side of the substrate growth phase 31, formation of the n electrode 36 becomes 
unnecessary at the front-face side of the substrate growth phase 31 . 
[0081] the component for which the light emitting diode of such a GaN system of 
structure can also blue emit light ~ it is ~ especially - laser ablation ~ it can 
exfoliate from a sapphire substrate comparatively easily, and alternative 
exfoliation is realized by irradiating a laser beam selectively. In addition, as light 
emitting diode of a GaN system, you may be the structure where a barrier layer is 
formed in a plate top or band-like, and may be the thing of the pyramid structure 
where C side was formed in the upper bed section. IVIoreover, you may be other 
nitride system light emitting devices, compound semiconductor elements, etc. 
[0082] Next, the concrete technique of the array approach of the light emitting 
device shown in drawing 6 is explained, referring to from drawing 10 to drawing 
17 . The light emitting device uses the light emitting diode of a GaN system 
shown in drawing 9 . 

[0083] First, as shown in drawing 10 , on the principal plane of the first substrate 



41 , two or more light emitting diodes 42 are formed in the shape of a matrix. 
Magnitude of light emitting diode 42 can be set to about 20 micrometers. An 
ingredient with the high permeability of the wavelength of the laser which 
irradiates the optical diode 42 like a sapphire substrate as a component of the 
first substrate 41 is used. Although p electrode is formed In light emitting diode 

42, final wiring is not yet made, but 42g of slots of separation between 
components is formed, and each light emitting diode 42 is in the condition of 
being separable. Formation of 42g of this slot is performed by reactive ion 
etching. An alternative imprint is performed, as such first substrate 41 is 
confronted with the first member 43 for momentary maintenance and it is shown 
In drawing 11 . 

[0084] Stratum disjunctum 44 and the adhesives layer 45 turn Into two-layer, and 
are formed in the field which stands face to face against the first substrate 41 of 
the first member 43 for momentary maintenance. As an example of the first 
member 43 for momentary maintenance, a glass substrate, a quartz-glass 
substrate, a plastic plate, etc. can be used, and a fluorine coat, silicone resin, 
water-soluble adhesives (for example, polyvinyl alcohol-VA), polyimlde, etc. can 
be used here as an example of the stratum disjunctum 44 on the first member 43 
for momentary maintenance. Moreover, the layer which consists of (ultraviolet- 
rays UV) hardening mold adhesives, thermosetting adhesive, or thermoplastic 
adhesive as an adhesives layer 45 of the first member 43 for momentary 
maintenance can be used. As an example, UV hardening mold adhesives as an 
adhesives layer 45 are applied by about 20-mlcrometer thickness after forming 4 
micrometers of polyimlde film as stratum disjunctum 44, using a quartz-glass 
substrate as first member 43 for momentary maintenance. 
[0085] The adhesives layer 45 of the first member 43 for momentary 
maintenance is adjusted so that 45s of fields and non-hardened field 45y which 
were hardened may be intermingled, and alignment is carried out so that the light 
emitting diode 42 applied to a selection Imprint at non-hardened field 45y may be 
located. What is necessary is for adjustment in which 45s of fields and non- 



hardened field 45y which were hardened are intermingled to carry out UV 
exposure for example, of the UV hardening mold adhesives in 200-micrometer 
pitch selectively with an exposure machine, and just to change the place which 
imprints light emitting diode 42 into the condition of making it having hardened, 
by un-hardening except It. Laser is irradiated from the rear face of the first 
substrate 41 to the light emitting diode 42 of the location for an imprint after such 
alignment, and the light emitting diode 42 concerned is exfoliated from the first 
substrate 41 using laser ablation. From decomposing into metaled Ga and 
nitrogen by the interface with sapphire, the light emitting diode 42 of a GaN 
system can exfoliate comparatively easily. As laser to irradiate, excimer laser, a 
higher-harmonic YAG laser, etc. are used. 

[0086] By exfoliation using this laser ablation, it dissociates by the interface of a 
GaN layer and the first substrate 41 , and as the light emitting diode 42 
concerning selective irradiation thrusts p electrode section into the adhesives 
layer 45 of an opposite hand, it is imprinted. Since it is the field s which the part 
of the corresponding adhesives layer 45 hardened and laser is not irradiated 
about the light emitting diode 42 of the field where other laser is not irradiated, 
either It does not imprint at the first member 43 side for momentary maintenance. 
In addition, although laser radiation only of the one light emitting diode 42 is 
selectively carried out in drawing 10 , in the field estranged by n pitch, laser 
radiation of the light emitting diode 42 shall be carried out similarly. It estranges 
rather than the time of being arranged on the light emitting diode 42 first 
substrate 41 depending on such an alternative imprint, and is arranged on the 
first member 43 for momentary maintenance. 

[0087] Light emitting diode 42 is in the condition held at the adhesives layer 45 of 
the first member 43 for momentary maintenance, and if the electrode pad 46 is 
formed as shown in drawing 1 1 since it is removed and washed so that the rear 
face of light emitting diode 42 may be on n electrode side ( cathode electrode 
side) and there may be no resin ( adhesives) in the rear face of light emitting 
diode 42, the electrode pad 46 will be connected to the rear face and the electric 



target of light emitting diode 42. 

[0088] As an example of washing of the adhesives layer 45, etching and UV 
ozone exposure wash the resin for adhesives with the oxygen plasma. And since 
Ga deposits In the surface of separation when GaN system light emitting diode is 
exfoliated by laser from the first substrate 41 which consists of a sapphire 
substrate, it will be required to etch the Ga and it will carry out by the NaOH 
water solution or the aqua fortis. Then, patterning of the electrode pad 46 is 
carried out. The electrode pad by the side of the cathode at this time can be used 
as about 60-micrometer angle. As an electrode pad 46, ingredients, such as 
transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, are 
used. Since in the case of a transparent electrode luminescence is not 
interrupted even if it covers the rear face of light emitting diode greatly, patterning 
precision is coarse, big electrode formation can be performed, and a patterning 
process becomes easy. 

[0089] After drawing 12 imprints light emitting diode 42 from the first member 43 
for momentary maintenance to the second member 47 for momentary 
maintenance and forms the beer hall 50 by the side of an anode electrode (p 
electrode), it forms the anode lateral electrode pad 49, and shows the condition 
of having carried out the dicing of the adhesives layer 45 which consists of resin. 
As a result of this dicing, the isolation slot 51 was formed and light emitting diode 
42 was classified for every component. The isolation slot 51 consists of two or 
more parallel lines extended in all directions as a flat-surface pattern In order to 
separate each matrix-like light emitting diode 42. At the pars basllarls ossis 
occipitalis of the isolation slot 51 , the front face of the second member 47 for 
momentary maintenance faces. 

[0090] Moreover, stratum disjunctum 48 is formed on the second member 47 for 
momentary maintenance. This stratum disjunctum 48 can be created using for 
example, a fluorine coat, silicone resin, water-soluble adhesives (for example, 
PVA), polyimide, etc. The second member 47 for momentary maintenance Is the 
so-called dicing sheet with which UV adhesion material is applied to the plastic 



plate as an example, and If UV Is Irradiated, It can use that to which adhesion 
falls. 

[0091] On the occasion of the Imprint to the first member [ second ] 47 for 
momentary maintenance from the member 43 for momentary maintenance, 
exclmer laser Is Irradiated from the rear face of an attachment component 43 
temporarily [ in_whlch such stratum disjunctum 44 was formed ]. Thereby, In the 
case where polylmlde is formed as stratum disjunctum 44, exfoliation occurs by 
the ablation of polylmlde in the Interface of polylmlde and a quartz substrate, and 
each light emitting diode 42 Is Imprinted at the momentary second attachment 
component 47 side. 

[0092] Moreover, it faces forming the anode lateral electrode pad 49, and it 
etches until the front face of a light emitting diode 42 exposes the front face of 
the adheslves layer 45 with the oxygen plasma. Formation of a beer hall 50 can 
use exclmer laser, a higher-harmonic YAG laser, and carbon dioxide gas laser 
first. At this time, a beer hall will open an about 3-7-micrometer diameter. An 
anode lateral electrode pad Is formed by nickel/Pt/Au etc. Occasionally a dicing 
process performs processing by the laser using the above-mentioned laser the 
dicing using the usual blade and whose slitting with narrow width of face of 20 
micrometers or less are need. It depends for the slitting width of face on the 
magnitude of the light emitting diode 42 covered in the adheslves layer 45 which 
consists of resin In the pixel of an Image display device. 
[0093] Next, light emitting diode 42 is Imprinted from the second member 47 for 
momentary maintenance to the second substrate 60. And the Imprint approach 
mentioned above Is applied to this Imprint. That is, it is made to contact so that 
the side which has the top face 49 of the **** stratum disjunctum 53 and light 
emitting diode 42, I.e., an anode lateral electrode pad, as the **** stratum 
disjunctum 53 is beforehand formed in the principal plane of the third member 52 
for momentary maintenance which consists of an ingredient which has light 
transmission nature and it is shown In drawing 13 may counter. And In this 
condition, a laser beam 54 is Irradiated from the rear face of the second member 



47 for momentary maintenance. Thereby, in the case where stratum disjunctum 

48 is formed by POIRI imide, exfoliation occurs by the ablation of polyimide in the 

interface of polyimide and a quartz substrate, and each light emitting diode 42 is 
imprinted on the **** stratum disjunctum 53 of the third momentary attachment 
component 52. 

[0094] Subsequently, the thermoplastic glue line 55 is beforehand formed in the 
second substrate 60, as shown in drawing 14 , light emitting diode 42 and the 
thermoplastic glue line 55 are made to counter, and the third momentary 
attachment component 52 and second substrate 60 are arranged so that light 
emitting diode 42 and the second substrate 60 may serve as position relation. 
And as shown in drawing 14 , from the rear-face [ of the third momentary 
attachment component 52 ], and rear-face side of the second substrate 60, a 
laser beam 56 is irradiated and only the **** stratum disjunctum 53 and the 
thermoplastic glue line 55 of a part corresponding to the resin formation chip 
(light emitting diode 42 and adhesives layer 45) which imprints are heated. 
Thereby, adhesion with a resin formation chip decreases in the location 
corresponding to the resin formation chip of the **** stratum disjunctum 53. This 
becomes possible to exfoliate a resin formation chip from the **** stratum 
disjunctum 53. Moreover, the location corresponding to the resin formation chip 
of the thermoplastic glue line 55 softens by the exposure of a laser beam 56. 
Then, a resin formation chip fixes on the second substrate 60 by carrying out 
cooling hardening of the thermoplastic glue line 55. 

[0095] Moreover, the electrode layer 57 which functions also as a shadow mask 
is arranged on the second substrate 60, this electrode layer 57 Is heated by 
irradiating a laser beam 56, and you may make it heat the thermoplastic glue line 
55 indirectly. If the black chromium layer 58 is formed in the field of the side in 
which those who look at, the front face, i.e., image display device concerned, by 
the side of the screen of the electrode layer 57, are as especially shown in 
drawing 15 , while being able to raise the contrast of an Image, the rate of 
energy-absorbing in the black chromium layer 58 is made high, and the 



thermoplastic glue line 55 can be efficiently heated by the laser beam 56 
irradiated selectively. 

[0096] Drawing 16 Is drawing showing the condition of having made the second 
substrate 60 arranging the light emitting diodes 42, 61 , and 62 of three colors of 
RGB, and having applied the insulating layer 59. If the location mounted on the 
second substrate 60 is shifted and mounted on the location of the color by the 
imprint approach mentioned above, the pitch as a pixel can form the pixel which 
consists of three color while it has been fixed. As an insulating layer 59, a 
transparence epoxy adhesive, UV hardening mold adhesives, polyimide, etc. can 
be used. The light emitting diodes 42, 61, and 62 of three colors do not 
necessarily need to be the same configurations. Although red light emitting diode 
61 is made into the structure where it does not have the GaN layer of a hexagon- 
head drill and other light emitting diodes 42 and 62 differ from the configuration of 
those in drawing 16 , in this phase, each light emitting diodes 42, 61, and 62 are 
covered in the adhesives layer 45 which already consists of resin as a resin 
formation chip, and the same handling is realized in spite of the difference in 
component structure. 

[0097] Drawing 17 is drawing showing a wiring formation process. It is drawing 
which formed openings 65, 66, 67, 68, 69, and 70 in the insulating layer 59, and 
formed the wiring 63, 64, and 71 which connects the electrode layer 57 for wiring 
of the second substrate 60 with the anode of light emitting diodes 42, 61 , and 62, 
and the electrode pad of a cathode. Since area of the electrode pads 46 and 49 
of light emitting diodes 42, 61 , and 62 is enlarged, opening, i.e., the beer hall, 
formed at this time, a beer hall configuration is large and can be formed in a 
coarse precision compared with the beer hall which also forms the location 
precision of a beer hall in each light emitting diode directly. The beer hall at this 
time can form an abbreviation phi20micrometer thing to the electrode pads 46 
and 49 of about 60-micrometer angle. Moreover, although it connects with the 
thing linked to a wiring substrate, the thing linl<ed to an anode electrode, and a 
cathode electrode, since the depth of a beer hall has three kinds of depth, it is 



controlled by the pulse number of laser, and it carries out opening of the optimal 
depth. Then, a protective layer is formed on wiring and the panel of an image 
display device is completed. The protective layer at this time can use Ingredients, 
such as a transparence epoxy adhesive, like the insulating layer 59 of drawing 
17 . Heat hardening is carried out and this protective layer is completely a wrap 
about wiring. Then, a driver IC will be connected from wiring of a panel edge, and 
an actuation panel will be manufactured. 

[0098] In the array approach of the above light emitting devices, when light 
emitting diode 42 is made to hold to the first member 43 for momentary 
maintenance, distance between components is enlarged and already becomes 
possible [ forming the electrode pads 46 and 49 of size etc. comparatively using 
the spreading spacing ]. Since wiring using the electrode pads 46 and 49 with 
these big comparison-size is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with component size, wiring can 
be formed easily. Moreover, by the array approach of the light emitting device of 
this example, it is covered with the adhesives layer 45 which the perimeter of a 
light emitting device hardened, and the electrode pads 46 and 49 can be formed 
with a sufficient precision by flattening. Moreover, using a GaN system ingredient 
decomposing into metaled Ga and nitrogen by the interface with sapphire, in the 
imprint to the first member 43 for momentary maintenance of light emitting diode 
42, it can exfoliate comparatively easily, and it imprints certainly. Furthermore, it 
is possible by heating selectively the **** stratum disjunctum 53 and the 
thermoplastic glue line 55 by the exposure of a laser beam, and hardening them 
in the imprint (the second imprint process) to the second substrate of a resin 
formation chip, to imprint certainly only the resin formation chip used as the 
object for an imprint, without affecting the adhesion condition of other 
components. 
[0099] 

[Effect of the Invention] A component the imprint approach of the component 
concerning this invention by **** stratum disjunctum on the first substrate by 



which array immobilization was carried out By carrying out heating cooling of the 
above-mentioned **** stratum disjunctum and the thermoplastic glue line, after 
superposition, the above-mentioned component, and the above-mentioned 
thermoplastic glue line have touched the second substrate which has a 
thermoplastic glue line While enabling exfoliation of the above-mentioned 
component from the above-mentioned **** stratum disjunctum, melting postcure 
of the thermoplastic glue line is carried out, and the above-mentioned component 
is imprinted on the second substrate. 

[0100] In the imprint approach of the component concerning above this 
inventions, members, such as a black light which is needed when an adsorption 
head and the ingredient of an ultraviolet-rays reaction type are used only in a 
heating process since exfoliation of the component from the first substrate and 
the adhesion of a component to the second substrate are possible for example, 
are unnecessary, and a component can be imprinted very easily. And since the 
imprint process is simple and positioning of a component can carry out easily and 
certainly, a location gap of an imprint component etc. does not arise and a 
component can be imprinted with a sufficient precision. 
[0101] Moreover, by the imprint approach of this component, since exfoliation of 
the component from the first substrate and the adhesion of a component to the 
second substrate are made almost simultaneous, an imprint in a short time can 
be realized and a component can be imprinted efficiently. 
[0102] Moreover, the array approach of the component concerning this invention 
is set to the array approach of the component which carries out the 
rearrangement of two or more components arranged on the first substrate on the 
second substrate. The first imprint process which the above-mentioned 
component is imprinted [ process ] and makes this component hold to the first 
member for momentary maintenance so that it may be in the condition of having 
estranged from the condition that the above-mentioned component was arranged 
on the substrate of the above first, The process which hardens the above- 
mentioned component held at the member for momentary maintenance of the 



above first by resin, It has the process which carries out the dicing of the above- 
mentioned resin, and is separated for every component, and the second imprint 
process which estranges further the above-mentioned component which was 
held at the member for momentary maintenance of the above first, and was 
hardened by resin, and imprints it on the substrate of the above second. The 
above-mentioned component the above-mentioned second imprint process by 
**** stratum disjunctum on the second member for momentary maintenance by 
which array immobilization was carried out By carrying out heating cooling of the 
above-mentioned **** stratum disjunctum and the thermoplastic glue line, after 
superposition, the above-mentioned component, and the above-mentioned 
thermoplastic glue line have touched the second substrate which has a 
thermoplastic glue line While enabling exfoliation of the above-mentioned 
component from the above-mentioned **** stratum disjunctum, melting postcure 
of the thermoplastic glue line is carried out, and the above-mentioned component 
is imprinted on the second substrate. 

[0103] According to the array approach of the component concerning above this 
inventions, since the imprint approach of the above-mentioned component is 
applied, the imprint of a component can be ensured [ efficiently and ] and it is 
possible to carry out smoothly the amplification imprint which enlarges distance 
between components. 

[0104] And the manufacture approach of the image display device concerning 
this invention In the manufacture approach of the image display device which has 
arranged the light emitting device in the shape of a matrix The first imprint 
process which the above-mentioned light emitting device is imprinted [ process ] 
and makes this light emitting device hold to the first member for momentary 
maintenance so that it may be in the condition of having estranged from the 
condition that the above-mentioned light emitting device was arranged on the 
substrate of the above first. The process which hardens the above-mentioned 
light emitting device held at the member for momentary maintenance of the 
above first by resin. It has the process which carries out the dicing of the above- 



mentioned resin, and is separated for every light emitting device, and tine second 
imprint process which estranges further the above-mentioned light emitting 
device which was held at the member for momentary maintenance of the above 
first, and was hardened by resin, and imprints it on the substrate of the above 
second. The above-mentioned second imprint process forms **** stratum 
disjunctum on the second member for momentary maintenance. Arrange the 
above-mentioned light emitting device on the above-mentioned **** stratum 
disjunctum, and a thermoplastic glue line is formed on the 1 principal plane of the 
second substrate of the above used as the imprint side of the above-mentioned 
light emitting device. The above-mentioned **** stratum disjunctum and the 
above-mentioned thermoplastic glue line are heated with a heating means in the 
condition of having made the above-mentioned light emitting device and the 
above-mentioned thermoplastic glue line contacting, and the light emitting device 
used as the object for an imprint is pasted up on the second substrate by 
stiffening the above-mentioned thermoplastic glue line. 
[0105] According to the manufacture approach of the image display device 
concerning above this inventions, it is possible to apply the imprint approach of 
the above-mentioned component and the array approach of the above- 
mentioned component, to be able to estrange efficiently the light emitting device 
created by performing micro processing, and to be able to rearrange [ can make 
it high, dense condition, i.e., degree of integration, ] it, therefore to manufacture 
an image display device with a high precision with sufficient productivity. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing an example of the imprint 
process by the imprint approach of this invention. 



fPrawing 2] It is property drawing stiowing the relation between the temperature 
of a heat exfoliation ingredient, and adhesion. 

[Drawing 3] It is the mimetic diagram showing signs that **** stratum disjunctum 
and a thermoplastic glue line were heated by the laser beam. 
[Drawing 4] It is the mimetic diagram showing signs that the component was 
heated by the laser beam. 

[Drawing 5] It is the outline sectional view showing an example of the process 
which imprints the component of a different class in the substrate with which the 
component was mounted with the application of the imprint approach of this 
invention. 

[Drawing 6] It is the mimetic diagram showing the array approach of a component. 
[Drawing 7] It is the outline perspective view of a resin formation chip. 
[Drawing 8] It is the outline top view of a resin formation chip. 
[Drawing 9] It is drawing showing an example of a light emitting device, and (a) is 
a sectional view and (b) is a top view. 

[Drawing 10] It is the outline sectional view showing the first imprint process. 
[Drawing 11] It is the outline sectional view showing an electrode pad formation 
process. 

[Drawing 12] It is the outline sectional view showing the electrode pad formation 
process after the imprint to the second member for momentary maintenance. 
[Drawing 13] It is the outline sectional view showing the second imprint process. 

[Drawing 14] It is the outline sectional view showing the second imprint process. 
[Drawing 15] It is the outline sectional view of the second imprint process 
showing an example once. 

[Drawing 16] It is the outline sectional view showing the formation process of an 
insulating layer. 

[Drawing 17] It is the outline sectional view showing a wiring formation process. 
[Drawing 18] It is the outline sectional view showing the imprint approach of the 
conventional component. 
[Description of Notations] 
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[0 0 2 8] :te«»M©(56Hc 

0mmm. ^mia^Jymmwmm. Ti^vy^n^ym 

[0 0 2 9] s^c. iijg?i'ftii^sJiiciB-&-r^»i8g?i'ffi 
»>^<!:LTW. m^i,f-<v7'^y'f>ynj^y. ^y^ 



^7-;l/^'1^i;p<^yU^^^ U b- U p - 

[0 0 3 0] CilTs 
iXtt^Slfl^fiEtta .h'WjSfr 6. IJIJxlf 1 ~ 5 0 M mS 
JgjbWSl-i'^ Sit. l!ftllK3itt»'J^a5l*,fiPl»j!QSl::J: 

T-iKSLSL«&3ilt^#-r 5 toft's*?* LC\ 

[00 3 1] Sfcs f^Jg?i■Sffl!'J^EKa)ffifflM^^, ^(Dffl 

tK U 7- 1 0 0 fiMgPlcJ^t LT«9J^«' 1 0 ~ 2 0 0 Sm 
gp. » S L < t* 2 5 ~ 1 2 5 SmSPT-S^o 
[0 0 3 2] ii^iiJMJi 2 ti. a;-xSIj5 1 (f^? 3 ^ 

■r«*-6\ 7"P-trX^fSliiS<b-r52:<i:<)^T-?, JfSL 

[0 0 3 3] 1 m^^ t(r)mh-^t>^m 

[0 0 3 4] mi'3tLTi,i. imom^immt^z 

[0 0 3 5] CCT. lftSfiJllt^2CD*fie;'Dt*. ^^IC 
2 3 i:<7)i|i|!i»:^A\ ^aiT §«iprffittffi«Ji 5 1. 

i»siijiis)i 2 3 i: wite^:^^> m-^m^mmm s 

S J: 7 lce¥StS 4 1 *^ 6 fiJAi^ LIX o fc <!: 

$IC. *?3^'^-XSffi1 A^SI£^Ste4ltfE¥-r§ 

[0 0 3 6] fc/cLs J;U5SlltC^?3(D^i:^^^3/c 

)K«^^s SftprMttgS)15<!:«?3i:(75ttS;^)cfcyt. 
^5 *nc/J N d; 3 \zmmmm 2 <!: itprM'tti^ «1 

[0 0 3 7] Sfcs I2n©(a)lt5^-rj:3ic. si:stg 
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[0 0 3 8] e¥S^S4l*. m^3t0m3*-^ 

[0 0 3 9] tfc. mpjmm&mm s t LTt*s spfur 

[0 0 4 0] %iM\zm\^T\,t. m^<D{\^)[z.f^^ti:.o 

mmm 2 3 tcottJg:^^®^?-^^^ cntcj; 
y . 3 -^mmmmm 2 ^^eaysi-r 5 c .tA'^Rrtgiia 

lcJ:oT«?3^f»pr^143g*S5tt|il^r5o -rS*) 
-6s «ipr^tt^gSji5iiD(:<b-r§2:<hic<i;y*?3iC)i^ 

K¥B!fS4tC|ii:£5-nS<, ^LTs ei:StS4^A;-x 

[0 04 1] Iil1(7)(c)tt, g¥S«54^^-XS«1 

±^^*?3^b^$^l:^tlTL^«„ 
[0 0 4 2] j-x±icj:y> «?3'£'^-7.Sffii *^eg 

[0043] Ji(±© cfc 3 rjf^^^m^mm Ltzm^comw 

mx^ i'Fm^^mmmi^^ 'jm^ 3 mm^'n^ 

A^6s ^?CDtem-;^46A''§^tca-:)Eilllc^f3 c:^*^T- 
^ ^ /c46. $5¥*?(^ea-r~ti^*~^s l: ^ <!: < s 

2:ro«?ro*^^ms©f4Bicffi«*46r^ c tic J: y ffi 



[0 0 4 4] ^tc. C0^?CD$£¥:&)£T-l*. -^i-XB 
SI *^5(D^?3(DiiJlii:s l5¥S<S4'\(Dll?3(Djg 

[0 0 4 5] S/c. ilO^?(7)$£^7^-;£7-ti. Ie^BS 

4 tj© js? 3 (Dmm\t.m^m'miim 5 u^T i^s 

46s 15iJ^lt#s S?3<^)g¥ffim^^fiEL/£:^,^Ji^^s ^ 
6 j&^f^l^ElT'^? 3 A'^giJSit LT L * -3 /•cJi^lS^Cfc^,^T 
tts iiprSlttig«Ji5^Mii-r5Ci:tcj;y^?3S 

aijiirsc:t6'«prsg-cs5o 

[0 0 4 6] ^LT> f^prffittJg«15<!:LT. {*A.f£ 
=&ffll>%^^:lcd:ys iiprMttitSli5A^iB*g,!:LT(7) 
atgtMta?> C <!: pJb^T^ y V iB^OJfMl?i'&=SBS 

t^ctti^x^. *ifcs «?gi5n°p^0^ifi!6«M«<b-r5 

[0 0 4 7] S/fcs c:(7)^?Wl5¥73-;£m '^-XS 

ic. i5ij^Lt#^-xBtB 1 mcom^ 3 rom^tc^^^iigjiib 
imi^mti^mit lt L$l,^^? 3 tmm ltl^o tci6 

Rommitm^f 3 (Dfiwu^'^n'^trs ^ 1 3 f y,'S^ 
[0 0 4 8] ±B^mmt. mmmmmiRxjm'^m']^ 

■tf 3t L ^^-xmm 1 SO^'g^Bfi 6 (DKHffliJfr 6 pajt 

Ls tp'it L T-mmmm 2 Rxfrn^mmmm 5 ^ 

C <t tc J: y iisaiJUil 2 ft'iJiPii? tis SiSgiJiISS 

2<D«?3toitt«:>36M£-M-r5o cntcjcy^ m^3 
^mmmm 2 ti^mmr^ ztt^^mtts^o sfcs 
\y-^9i L ^aswr ^ c i: ct y m-^mmm^m 5 a^jjp 

l*s ©:1b-r^cttCct;y«?3(tS^LTig«:^^5IJfr 
LfcA^oTs iipIM'ttig«)i5*WbL/cB$,'#,TU 

-+f'7t L cop,si^=&±46> m^mi^mmm 5 ^j^ispji {br 
ics^^nSo ctnc<i;y«^3tDA:-xs^j5i *^e$£ 

i:»i|S4'\©K¥!b^Rl«Ei:SSo ilOJi^s 'S-xBffi 

1 st>"e¥B«g 6 «s 3 oii¥s$ic u-tf'it^KB 
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[0 0 4 9] S/c. ±IE^C^5l^T^i:^ U-+f~7tL^^- 

< s 3 ^unii-r « c tic j; y p^jgMitisiBiiJSi 

3 ic U-tCW L LT«? 3 SSPii-r 5 

<!: . ^ommmmm 2 izm^ o Tmnmmm 2 m\i 

c titc cfe u . 3 ^fi^iijiti 2 e iymr i. c <!: 

M 5 AWk LfcBS^-^T- U-+f'7t L (Dmm±lt. m^M 

)i5tc<t;oTfeWS4iciii:^?ni>o dtuctyn? 

3«D'<-XS*g 1 6^5e¥S*g4'\rolE¥6'<Rrt6^& 

[0 0 5 0] COm-^. |«l4tC^-rctd(nU-1f7t^C 

5/i:46> 3 ^mmt^imimcom^m^mmm 5 

?3CDl5¥^tT5iI<i:*'^T-?-^o ^LTv CCD<i;5tCU 

<!: ic J; u , mmmm 2 so-mpiMtt 

[0 0 5 1] ^ni. \^--^'mzi:^jm=f-3^mimm 
j-3(Dot.mm0m'?-<o3i-^miRLTm'wt^zt. t 

[0 0 5 2] Sfcs u-+f7^tc<t;y^?3^»KWicfin 

[0 0 5 3] |il5©(a)lCfcL^Ts l5¥S®4±lcliii 

m^jm^i^mm 5 ±t!:»? 3 ft^p/r^op^nsfct^T^s 

*tlTt^5„ $fcs <^-XSi|g1±ttl*fSiStiJSil26'« 

jf^fig* 2 ±tc*? 3 i: (iMS sap 

SffiO)*? 7 *■«RlT^^)H|il«:fc^,^T^35lJ^tl 



[0 0 5 4] |£:i:tc^LTt*s EI5cD(b)l07^-rJ;d 
(C. A:-7.S<g1 i:$i¥S*i54i:«p/f^(73feSII<i7-E 

7 ict^^^JMJKWttBBIfr^ C <!: ted; U . ifficD^? 

7%ftnift-r5o ctitccfcy. ■fte<D*?7(7)isiA'!fsasiiM 

Ji2lceto^Ts iJlSI^2<7)ftil©«?-7lc3«ftE;L/i:«£m 

A'sjipfiTjrns mmmm 2 mmT 7 to^mtjm 
i^rso s:nic<}:y. ftU(D«?7«iifitijsti2*^6a'j 

m\^mmm 5 icetj o «iprM'i4^g«i 5 <Dfte<7)is? 

7lcmLfc1]ia^^<k*-ti^o ^LT. ilPlMttJ^e 

Ji5i*. ^ti3(7)*^7^[:>[^^^5L/-d]is^i:^3l^T^ fficD*? 
7iztiLzmmti^mmt^o i^tc c<Dm-^. mnm 

its m^m^m^msizj^^TmwsmAizm^i^ 

?>„ CtllcJ: yfa(D«?^7(7)^-;^Sffi 1 *^6ti¥»«g 

4'\©e^6'«pr#g<i:^So ^LT. s^»S4^a:-x 

Sffil jb^ei'J*'!LlXy. iaRlffittjgS^5^^S$T-?^ 
ip-r ^ ii <!: tt J; y 3 14?it^tce¥«is 4 lc@g? 

[0 0 5 5] m5(D{c)it. mwsm4^^-x&m^ 
±com? 3 (Dfsizimm'f- 7 mm^nzi^^. 

[0 0 5 6] CZV. f£¥S®4tCi^46^^?tlTL^S 

ib. iiRlffittffiSS 5 0*^ 3 tc>Rtf£; L fceB6"<l>:< kt" 
3 ^H^LTl^SiiBrMttjgSli 5 tt^f 

i&0m=f-7^ismmi4izf^wtm-iz. m^3^mm 

LTl^SlftRjMttgSl 5 A^i^fk LT»? 3 mmLTc 

7 ^fflUS < . ^46^? 3 !b^l|g?+l/i:l5¥S«4 
[0 0 5 7] Lfc*>oTs ±.i&Ltcl5}i^mi^^^t.\,z 

[0 0 5 8] Sfcs ±fB^!:fe^,^T^^ig?3^«lJ^^mB^L 
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/cm?gl3p°pllt^Snx cn6^^:'^^,^Tt.±fB<^:|0|^(D 
[0 0 5 9] ±lB<7)S¥:&a£ttv 15>Jx.lf Z^'xi' 7t h 

[0 0 6 0] 7'^'x'(':?'^hU<7:^:&jCroii^a/TTgp 

R, G, B(D?s^^?€i3S"rSi^;^^*'!^^o cne 

R, G, B(D?g7t«?(*x lli;:!«;S i h7>-:^'7.^(D>4l^ 

[006 1] Mz. ±Mm.-mf5=,t.m.mmt lx. -m 

[0 0 6 2] 2|s:<5y<D«?roSB5'J3^SfcJ:tfil^S'T^^S 

*1^J71ilii:^ 2 ISPg<!: LTl^5 A\ m'f-^mS LTIB 
[0 0 6 3] |216tt^ti^'ti-SPiS£:^f5¥-;£0»*:6^ 

^is^/T^-rniT-s^o |gl6(D(a)^c,T^-rm-g 

*\ 2tt^-StS1 0±tCiSjgJ^figLfc'£,<DT- 

[0 0 6 4] i>;tc|i|6«(b)lc^-rJ;3tc. Sffii 

0 1 2 t>m^mmx7ntm-(D-immm3 
^z^m^^ it^umn^o ^z.-znmt^m^'i 2i± 



0 tf^sm^Ltcmcm-mm i o ±(D±^(Dm^m?s 

iClB^-n/c*? 1 2CDiiJ (x:&[R]. yTulRltc^nf^'tl) 

fc, M-o-Btsiffflgpwi i±tcm-a^si o±®- 

g|5©«?*iWF^^*iTg¥* ti« <fc d tc sT § C <!: t Ritg 
[0 0 6 5] 2:<DJ:3Sm-|£¥XSO^. 116 ©(c) 

fi)6*tl5t<7)7-aB5, J&fc, |E16®(c)tct*mS/\°'y K 

(7)2^SfflytCfi^ fdfi:MlC#?£-r S t OT'S -p T t S 
[0 0 6 6] MZ. |E16(73(d)lCn^-rJ:3li:. 

i!i6^'fTt3^i?>o ccom-mwxmuMm-co-mm 
mm^ 1 1 ±77 ^j<7xmzMi-$n^mT 1 2 tf^^jsg 
m^^^9'vy^ 4z-twizmfst^j;:oizm-mm-i 5± 

[0 0 6 7] Z.(Dm-m'^T.mz±tEmMZ7r^t$im 

[0 0 6 8] m-$£¥I^i^cfcL^T^>. mmtm^^ 

2 ummm^ -y 7 1 4 C',!:siP^?n. a^^^^J: 9 IC7 

Ku^'T.tticiBTirtiSo r^to-e^^i 2{*x*ifiiict 

ICSES y ^iRllc t ^ti^n«?fl)r^«-/£tf 5 J; -5 icfi 

tb^tt^t. mmm^-^ 2f^(D^-j9mmim 
m-mmlLmz^oTw,m.■^£^tcm=?-^ 2©if'y^^a 

i.„ ilClT-ll-S^SI 0*^6m-05-B$«*#fflgmi 1 
T-(7)«L/ctr'y^(7)ft£:^$^ni:Ls S-^-Bfffijt 
fflgWl 1*^e.m=S^J51 5T-(7)giP^LfcL°-y^(7)}j£;*^ 
^^mtt^t. BSSaiS(D^iEl*E = nxmT-Sefe 

[0 0 6 9] 5±.\zmm^m^'y7^ ^z^t 

21C{*. BBi^A'ifiSJtli.o Z<D^. 
^^:6''6<7)i3iSSl)b'«S*n«o c:<^SBil®«15lJ^lf^?1 2 
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[00 7 0] me iz7jkLrc-mmm±^-wmzt3i^T 
^5. sft, *^5lJo=la|igi^^;:*:e¥a^c33^-^T^*^ si? 

K\ C C T-|g-g^J5 1 0 6^ 6 M-(7)-PtffiJtfflgPW 1 1 
l:'(DmfSLrc\:fy^(DWi±^^2 (n = 2) <!: M- 

'y^cDS£±$^2 (m = 2) tt^t. mz-mmiW 

*ijij<D -sligffi±e¥aT'^i^ 7 5 -i- p< > i- (ommm 

-e¥lST'fl)ffi:^^ 2 (D-m<D 4 0 d:^-$ii:xsr 
2 (r>-m<D 4 |5]^m«icj)a^/i:/ct:)-<0ft 8 HT' 

fcL^TtSv (n+m) 2 = n 2 + 2 nm + m2t-S5i!: 
t6^b. nm[Hlfcttfi¥[Hllif=&;Ji6-rc<!;6^-?-* 

[00 7 1] :&Sb\ meicmLrc-m^Hk^ii^ii^is 

l^Ttis *?1 2^1^J;^t*?e7tS?i:LTl^^*\ Ctl 

[0 0 7 3] mmWifS.^y:f 2 0 [t. fflLTSBM^n 
Tl^5*?2 1 (7)JlU^81fli2 2Tll46fi:tCD7$y. 
ii©J:3Wif^fi!6^'y72 0tts -P$fiJtfflgP*?f6^6 
M=S*51C«?2 1 ^lE^^rSJi^lClfifflT-^StroT- 

[0074] SifliJfM^ 'y ^ 2 0 ttSS¥IS±7^£D±/c 
?,E6^BSIE:^ffJ«i:?tl^o CCDfflilff5fi)6f^'y7'2 0a) 
flj^li^flg 2 2 ^|i|i6Tfl^)i!65-n/i:J^ttT-$ U , mm 
tc(**5I^bcDlSfli*§«?2 1 S^tjJ:3lc^ffllcmfl5 

[0 0 7 5] BS¥*S««I2 2(D«Hfflij<!:mHfflyittt 



^tif'nmffi/^y K2 3, 2 4A^iFfMT*-tii.o cnem 

S/\''y K2 3, 2 4 0JfJfi)6l*±HlcSffi/\°'y K2 3, 2 

Rj^^tc / - > - > -j^'-r ^ d <!: fflMT*- ti^ o c n e. m 

®/\°-y F2 3, 2A[mmTT&^m^2 1 Opl® 

S&li^lcMg2 2 iclf 7*-;USii'6«3-n5o 
[0 0 7 6] CCT'Wffi/^'y K2 3, 2 4 WfflBlfgfiE^^ 
'y:^2 0©«H^ilJ^:«WlK^n^tlfefi)6^^^TL^5 
A\ -:&0Dfflt::ii:S-(7)Sffi/ \°'y K?&fl5fi£-r 5 c 1 1 RlfiE 

3•p□l6l^^^^nJ-X±?f^fi36LTtal\ Bg/\°'y K2 3, 
2 4(^1ilSA^¥ffi±-r"^Tt^^©ti> »$gfi^?3:iE|gffJfi!6 

^tclsbT:$>^o llS/\°'yK2 3, 2 4 CDflJ^l^tiEP^mtC 

[0 0 7 7] C<7)cfcd^8iBgffJ)3c^'y^2 0^*ifi!6-r^ 
«?2 1 c7)JllU6^«}flg2 2 71iS^?n¥iBfklC 
J: o Tmsa < mm/ \°'y K 2 3 , 2 4 ^flMT * § <!: t 
tic||?2 1 lc]:k^Tj2:i^M::nfii/\°'y K2 3, 2 4 

^m^ri^^a ^js-rscfcotc. ftr^6<i&i3$g6\ 

«g/\°'yK2 3, 2 4'&!pJfflL/j:iBi!S^ff3c:i:T\ IB 
[0 0 7 8] |S]9lc*^J(^)-mji£;«^l5¥;£T-ffi 

9(7) (a) *^*?»tsii!t-s 'A 1219© (b) wmm 
/c<i:K.«'t^77"r-\'SiJ5±icsrafiEs?^s^?T- 

GaN(^^^6'<S^b-rS31^t^:<tt^:3Tt>-7 7' 
[0 0 7 9] t•r^ ^©«5i^COl^T^*s GaN?^i|ii» 

ttM6^6^sTiii!E!6^i3 1 ±izmm!ss,m-$nrcf^nm 

m'V((DG a NS 3 2*«*nTl^5o TlMft 
Ji3 1±lcttEl^L^l>*fe^BS*^^^?SL. AftiSffJ^:^© 
G a N if 3 2 l*^(7)$6Sf fli^MP Lfcg|5»lc M O C V D 
;S^<!:ncJ;oTffMT*-^?.o C(DG a Nl 3 2 ti. 
B#(Cl^ffl?n^tl-7 7"f VSteWiS^CSi: L/cJf^ 

it ss ( 1 - 1 0 1 s) 7:'mt)Hrc\i3 = -y KScDfiem 

a N13 2(Dffi$4UfcScE«a5^^«^':?Vb'\^n^iigCD 
KiLT^tegrSo GaN«3 2(Diif4L/-cSffi 
cfc 3 ItStiJiT'SS I n G a N 1 3 3 A^n^jSJ+l 
T33y, ^<D^^fflyiC7^^^o>'?A K-70G a Nl 3 4 
!bWfi!t?nSo Cro^^'^-^r^A K-r©G a Nl 3 4 
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[0 0 8 0] icD<J;d^5g3t^"-<7t— KtCt*. pmS3 

->'i7i:.K-7<7)Ga N13 4±tCfgfi)6*^^N i /P t 
/AuSfcliNi (Pd) /P t/Au&£(D^Ji«iH 

*6itll*FJP Lft:g|5»T'T i / A I / P t /A u 
&M****S^«LTfl5fiE?nS„ Ell nc^fJ: 
5 tcTiMft^ 3 1 (7)KEffiy6^6 n WTO t) Hi L?&?t3 

Ji^t*s n mffi 3 6 mij&^tTim^m 3 1 osiipfljtt 

[0 0 8 1] :L(Diir>rs.mikOGaHJ^O^ft'^^t- 

o T t a < s ±ssgi5tc c mm^iE^tc%^m 

[0 0 8 2] ;Mc. hi 06^61211 7 ST'S#PaLS*'< 

[0 0 8 3] %t\ m^O\,z^^^t^'b\Z. »-S^S4 1 

^tff^^^tlTL^^o ?g3t^'l':t-K4 2tD:^^?«^2 
0 pmSlS<trsC<!:6^T-$%o m-S^S4 1 ©ISlSW 
fit <!: L T ti+f 7 z -\'S^J5^ i:"(D <}; ^ ^ - K 4 

^^^-r^t— K4 2lct*plS^^ST-liffJj5)6? 

StS4 1 ^S-©-ll$«i#fflg|5«4 3 lC)itfH#?-&Tlil 1 
[0 0 8 4] S-flD-Btffi1tfflg!5t<t4 3©«-S«4 1 

\znm^w.zmmm 4 4 ,!:i««syi 4 5 2 

•:jTfl5^?tlT0^^o Ci:T'm-C0-BtM#fflg|3«4 3 

«4 3±(73aiJlili4 4(7)19Ji:LT«s 7'y?la-h> ~> 
U=l->fflSis 7j<?itt3gSSy (1?Jx.«-7KUti--;U7'^b=i 

PVA) . t^'j^zmif^mi^^ctf^xi^ 
5„ sfcii-(D-ii$«^ffla3W4 3 ommmm ^stL 
ximm (uv) fflfbsffisffls mmimmmk m 

^iD'7XSm^mi\ iiJll614 4i:LT?K'J'f5 KI14 



M m^HJfig^S. jgSgiJJi 45 t LTO) U V5f <bS1g«J 
=&,^^2 0/um)Il;-^ft-r^o 

[0 0 8 5] m-o^-mmm^m4 3(Dmmmm4 5 
it. mtLTcmmA- 5 s tmmmm 5 y6^;is-r^ 

^^Tt^-r^i-- K4 2t>M]iB-r^j;3iciss^toi^?n 

«o 5!E^bLfc^feE4 5 s ,!:*Sj!<b^^4 5 ymmt^ 
*RWtC2 0 0jL/mtf'yg^TUV^7^U m^^^t-i'' 

4 2 «ei:r 5 1 c 5f**ii<bT'f-nw^«{i{b?-(ir 

l5¥«^{uE©^3t^*''r7t— K4 2tC)i^LU-+»'^m- 
S«4 1 0«S*^bPS|tL. 7|— K4 2^ 

m-mm^ i u-+fT7v— >3 v^fUfflLTiyn 

-r^o GaN^^^^lTt^'-rTt— K4 2liHt77"1'-ViC0 

mii:iiM7*^o B,s|Tfr^U-+f'<i: LTt*x+->-7U- 

[0 0 8 6] Ct^U— >a>^*iJfflLfc« 
iCfcoT, ^MB|^Hcfrfr«56it^l'7|— K4 2«G a 
Nltm-S*64 1 OWHT'^ltL. SJ*ffliJ<DigaSiJli 
4 5lCp«)|lg|J»^?5^$"J-rJ:aicLTe¥*ti«o ffi 

(oiy-*fmM:^nfj:i^mm(om^^-(t- f4 2 ico 

«Jtfflgl5«4 3fJtcl5¥*n;5C<h(i%l,\ ^3b\ 01 
OTt* 1 0<D§l^^?'f <l— K4 2fctt«Re^ttU-+f 

TtPtticfi^Tt^-f K4 2ttU-+fB,S|it?nTL^§ 

'r^^- K4 2ii-s*s4 1 ±(ciB5y?iaTt^^B#j:yt 

HF^ LTM-©-Bt«t#fflgW4 3 ±lciB5iJ?tl§o 

[0 0 8 7] ^^^^t-i'-Aiitm-co-mmmisi 

«4 3<7)jgSaiJ14 5lt«it?tl/i:«BiT% JgTt^-T* 
-K4 2roKE6'!nmMJ (*V-K«MJ) tcSoT 
0>Ts JSit^'T:!!— K4 20«ffilctt^Sg (jt«SiJ) U 

3tc«S/\°-y K4 6^ffjj5)6-rn«\ K4 6li5g 

[0 0 8 8] mmmmAscDymomt lt ummy^ 
x^x^mmmm^i:y^y<^\ u yt^yymmzx 

W^t^o fr^. U-+f~tcTGaN3^?I^^V7h-K5 

^yT-i'^mm-^^rs.^hm-mm i ^^etynL/ci:? 

tcti. ^<7)tyiiElcGati'<ljTajLT0^Sfc46v ^(DGa 
^X-y5^>-?-rSC chti^i^gT-Sys N a O H7j<jt?St 
L < li^eS-^^TlT ^ C t tC35: ^wm, mmi \° 7 F 4 

Kttiii?)6 oijmntr^^tt'^T'^^o mm/i-y K4 

6 ,!: LTttiira® (I TOs ZnOl^a^) tL<tt 

T i / A I / p t/Au&^;■o*^i|s^sffll,^«„ Ji^ms 
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[0 0 8 9] mi ntm-<o-v$^m^U4 3f'^m 
^^^t- F4 2 ^m-(o~mmmmi^ i^z^^l 

r^^mmm 4 -> > <f Ltcvtm^m ltl^«o 

«?5^li-;t 5 1 h U '^X^^^tW^fgTt^VTl— K 

gti 4 8 A^ffM? ti^o ccDiijuji 4 8 mmt-y 

A) . K&<!f^ffll^Tftfig-r5iIi:*i^T'?5„ 

i/- hT-Sy s U V6TO?ti5i:*!i«:tl6MST-rS'£. 

[0 09 1] S-W-B$eJ^fflBI5«4 36^bm-(7)-Bt 

4 4^HJfi!6Lfc-B^ej#SPtt4 3®»ffiA^6x+i/^U 
-+f'^PBSfr5o CtilCcfcU. <?jK.«'iiM14 4i:LT 

«W® i; -f 5 U— > a > ic cfc y iiMA'ifeS 
LT. K4 2(*m=CD-B$fSJ^g|3W4 7 

[0092] Sfcs 7/ - KtJffiS/N°'y K4 9^Jf5fi)6-r 
^SICI^LTI*. jg«fflS4 5a)«®^K*75X^r?« 
t^^VtI— K4 2©«S*^^tiiLT< ^S7-X7^>'?' 
r^o S-rif7*-;U5 0OJRfi)6ttx+>/7L/-+l', S 

5o C<7)<!:*v tf7*-/U»Si^3~7pma)g'£^tt§ 

^t.\zts.-!k>. T'y-KffliJflffiM^'y Kl*N i/Pt/Au 

->&m<.-^tc^'<'>'y fs 2 0 /L(mJ-XT(Dti<73i»t^t7]Uji^ 

*^6^?.j$«fjii4 5T-aton/cfe7t^-f:t- K4 2© 
[0 0 9 3] K4 2^»-a3-Bt« 

itfflSI5«4 7*^6m-S*56 0tCg¥1-5o ^LT. C 

(75±HlCi^«)iiSPJIiJi 5 3 LTfc^ . Ell 3 IC 
.T^-r J: 3 tcjlftSiJlSltS 5 3 K4 2 ©± 



tts.io%. 7/-KiJ«ffiM°-y K4 9A'i$?,ffliJi:6'i 
-fl$ffijtfflg[5«4 7(7)KS*^b U— ^3^5 4^psW-r 

cntcj;u. <5iJ^«'iiJiiii4 8^*vi;'f = Ktcj; 
5 3±lcSi:*<a5o 

[0 0 9 4] oiNTs m-Sffieoic^tofipiffittffisi 
^5 s^fl^figLTS^^ mi 4i::sT-rcfc3ic. ni^^-r 

:t- K4 2 tm-mme O ,!:*i^p/r^rofii»M«.!:aS J: 
3tc5g3^^V7|— K4 2 iifftplffiltffi^l 5 5 t^Him 

t^o ^LT. Ell 4ic^-rcfce>tc. 

«5 2(7)«®«t>~m-StiS6 OcDRStJA^e U-+f~3^ 

K4 2st>~}g«yii4 5) iztiii-t ^^mcommmm 
5 3so-iiiprMttJ$«Ji5 5<D3f^iip«i-r«„ iintcd; 
y s itsi'Mi 5 3 rnmBfH^"^ zfittni&Lrcmiz 

J:ys ftl8|jgfi)6^'y:^%iiSiiJ!il5 3 6^6fJ!lS-rsc: 

RlMttJ£«l 5 5 a^mfSimM^ "J L/-d4BA'«$>: 

[0 0 9 5] Sft. m-S^J56 0±tCv'-\' K-^VX^^i 
m 1 5 iC/T^f J: 3 ic. fflgH 5 7 CDSEffliJwaHf 

iD'^wm'm.w.^m.^^^Kfs^K^^mmm^zm'puL.m 
5 Q^mj&tt\.\if. Ma)iivh5;^h*iRi±*-a-sc 

<b!f)'«T:-*^i:«lc. M<7PJU^5 8TWx#.;l/:f-i!Ri|X 

TisiRiMttigJii 5 5 «3a$wic»p«i-r « J; 3 icr « ii 

[0 0 9 6] mi 6ttRGB(7)3fe(7)f«7t^~'r7|— K4 
2 . 6 K 6 2 6 0 iciB^O* -yrffiSf H 5 9^ 

m-mw.eo\z^'-yyvt^\m^^(D^o'&m.\.z 
\mmj^^s^'ymm%^i \i\jwim^m%^i tku-tsk 

2, 6K 6 2«!t^-rLtlli;fg«T-^<itai/\ 11 
1 6T'tt*&<0^J^^'r:?i— K6 1 A^AftStOG a 
«#L*t,^1iJgt?+ls m(r>^%¥^t-^'^2. 6 2 
<^:^■a)fl5WSe:oTt^S6\ 2:<7)SliiT'ti&?Sit^i''r 

^t— F4 2. 6 1. 6 2\,tmzimmm9^'j7t\.xm 
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[0 0 9 7] Ell 7 itmm.mis.T.m^inrmT^=^. m 

»Ji5 9lC5aPgP6 5. 6 6. 6 7. 6 8. 6 9. 7 0 
^WMU 5gJt^'l':t-K4 2. 6 1. 6 2(07/- 

K. tiv- mmm/i'i' \''tm-mm6 oroiB^fflwm 
mmsi^mmt^mmes. 6 4. 7^^m^^i.Lrcm 

K4 2. 6 1. 6 2©mei/\°'y K4 6. 

4 9(7)Ell^:^$< LTl^i.(DT-eT*-;l/mttl*:^^ 

i:^(7)e7't^-/H*iiit)6 0 ,um^©lg/\°-y K4 6. 4 
9tC)!>rL. $^(p2 0 MmOtcD^flJi5eT-5-^o Sfc. 
7*-;K7)-;3iTrWi3il^S^SiS^-r5t(7). 7/- Fl 

iS^^MP-rSo «BIJieiB«ll±lc}fJfigL. ia 

1 7(Dttitl5 9i:l^«l. iiRSx<K+->ig^9JSi:<7)tt 

Mili L T»/ \°^^;U^ia^'F-r 5 C ^ ICS 
[0 0 9 8] ±a^Ocfc^^5g^^?<Die?|J*;£^!:fc^,^T 

tt. m-(D-mmmmi^ 3 ic5i^^?-^:t- K4 2 
+)-•<• xro:;*^$:&is/\°-y F4 6. 4 9 mm LTcmm^ 

?©glBI)b^5IftL/cffi^ffll 4 5 T-1«!ffi**l¥iifbtCJ; 
oTifl)ta<fflg/\°-y K4 6, 4 9=&JKReT-^5„ S 
fc. ^7t^'r7l--K4 2Wm-(D-BS«JtfflgP«4 3'\ 

<oii¥tctt. G a mmmyT-f'<;'t(r>mmT^m 
(DGatmrnicidmr^ctmrnLT. immmic 

5 3 SO'mRJMttig*)! 5 5^ U-+f7tWBSJtlc<fc y 
[0099] 

[5«B«wa^] :^mmm^mT(Dm-i5im. mnm 
jisa=fiRrffiitffi«Ji*i)Pift?ftip-r 5 c t it j; y . ±ib 



[0 10 0] Ji(±cDJ;d^*^0^li:fS5*?«Oli¥^;£ 
tcfct^Tt*. jP«iXP-bX(7)?^T-m-0DSffi6^e(Dil? 

[0101] Sfc. c:©^?(7)f5¥?3;£T1*. M-cdS 
[0 10 2] Sfc. *5g0^(e1S§K?£DiE5y:^;£«. m 

±fB»MB5ij?n/ctt,^cfc y (*iir^ Lrc-mtr^^^ 

o lt±fB«?Se¥ LTm-<^)-li$«if ffigPWlcK*? 
^«i$Tr-a:5m-ei:xg,!:. ±fBII-©-B$«ltfflgl5 
Wlc«#?n/c±gB^?^itl]gT@465XS<h. ±13^ 

a)-B#fSJtfflgmicffiJ$^nffliT'lili66tl/'c±§B*? 
SlcHF^ LT±fBS=cDSIi±irSi:-r5mrei: 

is<!:^5tL. ±iBm-i£¥i?iii. mmmmiz^-z> 

±iB«^^<!:±iB^RiMttj^sii t t^mLrdmT:-±tm 

tttfgipifflttigtfJi'&j^iJMkL. ±iB^^^^s-a) 
[0 10 3] w±(7)J;3^*?SB^lc^5«?fl)iB5'M-» 

[0 10 4] ^LT. :^^m\,z%:^m'^m.7mm.om& 
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[0 10 5] &L±.<o^orsi:^mmm^m'm7mw(o 

m 5 ] :^mB(DBmi5m^mm LTm^f-t^mm^nn. 

me] m^(Dmmm^^^tm^mT&^o 
my] mmmi^^'yy'(Dnmmmi:'&^o 




[119] ^^mT(D-m^fr^tm-vsi-^T. (a) 
mm. (b) it^mmi:~&^o 

[Ell 0] »-$£i:i^i^.WmiTEE17-S^„ 
[HI 1] «S/\°'y KJfJ^iElli^/T^-rWISTSiSlT-S 

[HI 2] S-^o-B|«J#fflg|5«^<73e:i:^a)mfiiyN°>y 

[01 3] m=lE¥XS*/T^-r«Blrffil21T*5„ 

[mi 4] m-K^ie^s^-rmBrffiHT'ftSo 
[Ell 6] tmmoim^x^^mm^mmmT'&^o 

[HI 7] iB$SJ15fi)6Xg^5^-rTO«Hl'SS„ 
[HI 8] 4!ejR<D^?<7)e¥*;S=&/Xx-r«lBSKiBpHT-S 

So 

[??^cDttiP^] 

1 />C-XStS 

2 mmmm 

3 

4 iS^SS 

5 m^m^mmm 

6 Ift 
1 0 

1 1 m-<D-munm3^ 

1 2 

1 3 mm 

14 

1 5 m-mm 



[H2] [H11] 
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[HIO] [11112] 




m^ 6] 
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(51) Int. CI. 7 mmtm 

H 0 1 L 21/336 
29/786 



F^-Um^) 5C094 AA43 BA03 CA19 EA04 EA07 
GB10 

5F110 AA16 GG02 QQ08 QQ16 
56435 AA17 BB04 KK05 KK10 



